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THE CANADIAN ROUTE FROM THE GREAT I LAKES, 

At a time when the interests of the Erie Canal 
seem to be the mere sport of politics, and this greatly 
needed improvement is apparently as far from realiza- 
tion as ever, it is as well that the people of the State 
should realize that the Canadian government is push- 
ing forward the interests of the rival route by the 
way of the St. Lawrence River Canal with the great- 
est activity. In an address delivered last week 
to the business men of Montreal, by Mr. Tarte, Min- 
ister of Public Works in the Dominion government, 
he assured them that by the time the improvements 
of the St. Lawrence were completed Montreal would 
contain as many grain elevators as the city of Buffalo. 
He stated’ that the Port Colborne works, at the Lake 
Erie end of the Welland Canal, would be completed in 
two seasons, and that the government was about to 
undertake important works at Georgian Bay and the 
French River. The Minister also said that, at the 
next session of Parliament, he would ask for money 
to complete a public drydock at Montreal, and that 
with a view to encouraging a large share of the trade 
of the Great Lakes to come to that city, he favored 
a free canal, and a free port at Montreal. Direct evi- 
dence of the wisdom of the great St. Lawrence en- 
terprise was shown in the recent sailings of the new 
vessels of the Northwestern Steamship Company. 
These ships, the first of which is known as the “North- 
western,” have been built specially for the canal 
route; they are 256 feet in length, 42 feet in beam, 
261% feet in depth and they can carry between 3,200 
and 3,500 tons at a speed of 13 knots an hour. On her 
first trip the “Northwestern” took a large consign- 
ment of machines from the. McCormick Harvesting 
Machine Company, Chicago, direct to Hamburg. The 
vessel cleared Chicago on April 24, and two days later 
another consignment of 144 carloads of agricultural 
machinery left for Europe by a_ sister ship, the 
“Northman.” The fact that vessels are sailing at an 
interval of only two days, carrying American ma- 
chinery direct from Chicago to European ports, should 
bring home to the people of New York State the pres- 
ent. reality and.the prospective strength of Canadian 
competition. We have said before, and we repeat it, 
that the most effective answer to this competition 
would be the construction of a canal of equal capacity 
and convenience from Buffalo to the Hudson River; 
for unless we present some rival water route, New 
York will see the city of Montreal added to the 
number of Eastern ports that are taking away the 
trade which formerly sought its natural shipping 
point at this port. 


+> 
HYDRAULIC SYSTEM OF AIR COMPRESSION. 

It sometimes happens that an early invention, 
which anticipated the period of its practical appli- 
cation because of the undeveloped state of the me- 
chanical arts, will, in the course of years, be re- 
invented, or to speak more correctly, reapplied, with 
surprisingly favorable results. Of this class is the 
hydraulic air compressor, which, during the last few 
years, has been showing results that compare favor- 
ably with those attained by other forms of air com- 
pressor. The new type traces its ancestry to the 
venerable trompé, or water-blast, used centuries ago 
in working the Catalan furnace, in which a moderate 
air pressure was obtained by means of falling water, 
the air being drawn in with the water, at the top of 
a wooden pipe, carried down with the same and col- 
lected in a chamber from which it issued to the fur- 
nace. The apparatus was crude and the principles but 
poorly applied; consequently the blast was too weak 
to be of any service except in the antiquated methods 
of the middle ages. As the art of iron-making ad- 
vanced, the steam-driven compressor and the centrifu- 
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gal blower were developed to meet the demand for a 
strong air blast; and no one seems to have imagined 
that the fundamental principles of the old trompé 
could be developed to meet the demand for great vol- 
umes of air at high piessure. 

In the Journal of Franklin Institute of September, 
1880, J. P. Frizell enunciated the principles of the 
hydraulic air compressor, and in 1895 it was put 
into practical form by the patentee, C. H. Taylor, 


of Montreal, and several installations are now working 


in various parts of the country with highly economical 
results. At the Milwaukee meeting of the American 
Society of Mechanical Engineers W. O. Weber gave the 
results of a series of tests of the hydraulic compressor 
at Magog, Quebec, a plant that was fully described and 
illustrated in the Scienriric AMERICAN of April 28, 
1900. The compressor consists of a downflow pipe 
which delivers the water and air from a large tank 
at the top to a separating tank at the bottom of the 
pipe; the pipe and the lower tank being placed in a 
deep excavated shaft. A number of small air-inlet 
pipes lead into the mouth of the downflow pipe, and 
as the water flows by them, it draws in a proportionate 
number of jets of air with it. The air is carried down 
with the falling water and subjected to a pressure 
proportionate to the head of the water. Within the 
lower tank is arranged a series of deflecter plates, 
which decrease the velocity of the water and facilitate 
the escape of the air; the latter collecting above 
the water, and being drawn off for use as re- 
quired. Three series of tests were made, one 
with thirty-four 2-inch air-inlet pipes, another in 
which the number of air tubes was increased by 
fifteen ‘4-inch pipes, and a third series of tests 
in which the numbex was increased by _ thirty 
*,-inch pipes. The tests were carried out by Prof. 
C. H. McLeod, of McGill University, Mr. W. O. 
Weber, of Boston, Mass., the author of the paper 
above referred to, and others. In the Magog plant 
the supply penstock is 60 inches in diameter, the 
downtube 44 inches in diameter; the total depth 
of the shaft below normal level of head of water is 
150 feet and the normal head and fall is about 22 feet. 
It should be explained that after the separation of the 
air and water in the lower tank, the surplus water 
passes out under the edge of the tank, and rising 
through the shaft escapes by the tailrace. The tests 
showed that, with the original number of compressor 
head air-inlets, and a flow of 3,772 cubic feet of 
water per minute, the pressure of the air at the com- 
presscr was 51.9 pounds per square inch, and that 
the percentage of efficiency of the compressor was 
56.8 per cent. When the inlets were increased by 
thirty ‘*4-inch pipes the efficiency rose to 64.5. With 
a flow of water of 4,200 cubic feet per minute, the 
economy was highest when only fifteen extra air tubes 
were employed, the efficiency increasing from 60.3 per 
cent for the original setting to 70.7 per cent as modi- 
fied. When the flow of water was further increased 
to 4,600 cubic feet per minute, it was found that there 
was no economical advantage by increasing the air- 
inlet area. In addition to the fact that an efficiency of 
70.7 per cent was realized under the most economical 
rate of flow of water, it was proved that the air is 
ccmpressed at the temperature of the water; a most 
important result, as the costly cooling plant, neces- 
sary with other systems, is thereby dispensed with. 
Using an old Corliss engine, 81 horse power was 
recovered; a result which would represent a total 
efficiency of work, recovered from the falling water, 
of 52.2 per cent. In a test in which the compressed 
air was preheated to 267 deg. F. before being used 
in the engine, 111 horse power was recovered when 
using 115 pounds of coke per hour, which latter, it 
was estimated, would equal about 25 horse power. 
The efficiency of work recovered from the falling 
water and the fuel burned would, therefore, be about 
614% per cent. On the basis of 425 cubic feet of air 


_per brake horsepower per hour, when preheated to 


300 deg. F. and used in a hot-air jacketed cylinder, 
it is estimated by the author of the paper that the 
total efficiency secured would have been about 8714 
per cent. 


a 


COMPARATIVE EFFICIENCY OF KRUPP AND OTHER 


HIGH-POWER GUNS. 
It seems that our comments upon an article pub- 


lished in the German scientific journal Prometheus on 
the comparative efficiency of the Krupp, Armstrong and 
Schneider-Canet guns have been misunderstood by 
some of our readers. A recent issue of our German 
contemporary states that, in our criticism, the effi- 
ciency of the German gun is “acknowledged in very ap- 
preciative words,’ and Prometheus is correct in stat- 
ing that it is our opinion that the “superiority of the 
German gun results from the great weight of the pro- 
jectile used;”’ but when it proceeds to credit us with 
the statement that heavy projectiles are not always 
the best, and that it is “doubtful whether the Krupp 
gun will still show so enormous an efficiency if fired 
with the lighter projectiles used in England and 
France,” it is in error and must be confusing the opin- 
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ions of the ScIENTIFIC AMERICAN with Continental criti- 
cisms which “have been re-echoed by the English press 
and apparently accepted with a certain satisfaction,” 
As a matter of fact, we did not touch upon the question 
of the efficiency of the gun under other conditions than 
those for which it was designed. What we did say was 
that the greater weight of the shell will reduce the 
total number of rounds that can be carried for each 
gun; a consideration which is of the greatest impor- 
tance, where every ton of displacement of a ship is val- 
uable, when it comes to the question of distribution 
among the contending claims of armor, engines, stores 
and ammunition. We said furthermore that the in- 
creased weight must tell somewhat against the rapid- 
ity of handling, and that if the ammunition is to be 
handled at the same speed, it becomes necessary to 
install heavier machinery for operating the hoists. 

As a matter of fact, we consider that the German 
artillerists have shown considerable shrewdness in 
increasing the weight of their projectiles and thereby 
securing greater effectiveness at long ranges. The 
wisdom of this policy will be seen, we think, whenever 
the next naval campaign shall be fought; for we en- 
tirely agree with our contemporary in the prediction: 
that there will be a tendency to carry out naval en- 
gagements of the future at ever-increasing ranges, and 
this because of conditions similar to those which have 
so vastly increased the fighting range on land in re- 
cent wars. It is likely that the battle of the future 
will begin at unusually long ranges which will gradu- 
ally decrease as the engagement proceeds, the ships 
approaching each other as the battle reaches the de- 
cisive step. 

It is evident from the comments of Prometheus that 
some of its European contemporaries have been qucs- 
tioning the suitability of the Krupp gun to fire lighter 
projectiles at higher velocities; probably assuming 
that the Krupp gun is unable to withstand the higher 
pressures that will be necessary. In reply to this 
Prometheus gives some graphical comparisons of the 
12-inch and 6-inch guns of the Krupp, Vickers and 
Armstrong makes, which show that when the same 
weight of shell is used in each, the highest ballistic 
results are still achieved by the Krupp weapons. Thus, 
for instance, in a comparison of the 12-inch 40-caliber 
gun, it is shown that the Krupp weapon has an initial 
velocity of 816 meters, as against 791 and 786 meters, 
respectively, for the Vickers and Armstrong guns, the 
equivalent muzzle energies being 13,100 meter-tons for 
Krupp, 12,340 meter-tons for Vickers, and 12,515 meter- 
tons for Armstrong. Ata range of 3,000 meters the re- 
maining velocities and energies are as follows: Krupp, 
681 meters and 9,110 meter-tons; Vickers, 659 meters 
and 8,540 meter-tons; and Armstrong, 655 meters and 
8,440 meter-tons. Although these results are very 
gratifying as compared with other European weapons, 
it is satisfactory to note that they are surpassed by the 
new United States naval 12-inch gun, which with a 
muzzle velocity of 870 meters has developed a muzzle 
energy of 14,865 meter-tons, or 1,765 meter-tons more 
than the Krupp gun. The remaining velocities and 
energies at the various ranges are, of course, propor- 
tionately greater than those of the latter gun. At the 
same time, it is but just to point out that, judged on the 
basis of energy per weight of gun, the Krupp weapon 
is superior; our new gun showing 272 meter-kilo- 
grammes per kilogramme of weight of gun, wheress 
the German weapon shows 288 meter-kilogrammes. 
Prometheus points out that the light weight of the 
German weapons compared with their high efficiency 
argues particularly excellent quality both in gun steal 
and the construction of the gun itself; a point which 
is certainly well made. 

9 a --_--___. 
GROWTH OF THE TINFOIL INDUSTRY. 

Recent ornamental novelties made of pure tinfoil, 
lacquered with gold and embossed in various forms, 
manufactured for the drug, confectioners’ and tobac- 
conists’ trades, serve to call attention to an invention 
and industry that are purely of American origin and 
growth. Before the inventor of tinfoil hit upon the 
idea of rolling tin upon sheets of lead, the two metals 
being previously welded together, the only tinfoil 
known to the world was that of pure tin beaten by a 
process simitar to that followed by gold-leaf beaters. 
This beaten tin was made in England, and only small 
quantities were imported into this country. Its use 
was limited because of its expense and its liability 
to tear. 

The first tinfoil rolling mill was established in New 
York city about half a century ago, and it was started 
or. such a modest scale that the rollers were obtained 
as second-hand iron. The English-beaten tinfoil was 
found to be so expensive in this country that a cheaper 
method of making it was tried, and proved successful. 
The business of this early, but now extinct, tinfoil 
factory was thus announced: “Foil Rolling Mill and 
Metallic Cap Works; tobacconists’ foil, plain or em- 
bessed, tin sheet-foil for druggists and_ bottlers, 
superior to the imported article.” 

In the half century whic:- has followed this modest 
beginning of an industry great strides have been 
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made in manufacturing tinfoil and in applying it to 
manifold commercial uses. New machines have been 
made to work it up into handsome ornamental forms, 
and considerable capital has been invested to extend 
its usefulness. There is very little export trade in 
tinfoil, as the foil is also made extensively in England, 
France and Germany, but the home trade is adequately 
supplied by the four tinfoil factories in this country— 
two in New York, one in Philadelphia, and another 
in St. Louis. After the expiration of the original 
patents these four factories started almost simulta- 
neously, and they have controlled the output of the 
material ever since. 

New machinery and processes for improving the 
tinfoil are being invented nearly every year, and the 
quality of the material produced to-day is infinitely 
better than that of a dozen years ago. A good deal 
of the new machinery is made to enhance the orna- 
mental effects of the foil, but not a little of it is 
made to increase the strength and wearing quality 
or the material. In the druggist and confectionery 
trades. the demand for very highly ornamental tin- 
foil effects is especially urgent, and artists of con- 
siderable ability are engaged to produce fancy pat- 
terns. The silvery surface of the tinfoil is made more 
effective by fancy patterns of stars, figures and fine 
lines, which are stamped or embossed in the sheets by 
special machinery. Recently machinery was made to 
print the patterns on the sheets of foil in colors. In 
order to do this the sheets of foil are put through 
regular printing cylinder presses, which not only color 
ihe patterns but stamp in the “dead” effects of various 
figures and lines. The machinery required for this 
delicate work is quite elaborate and represents part 
of the invested capital of the piant. 

The tinfoil is also lacquered handsomely with gold, 
which, in connection with the embossing and printing 
in colors, produces remarkably artistic effects. Many 
large firms employ these fancy effects as trade marks 
which are stamped or printed on all the foil they use 
as wrapping for their articles. Tinfoil is growing 
rapidly in use for wrapping purposes where food and 
other articles must be kept from the air as much as 
possible. Its first use was for tobacco wrapping, and 
the demand in this trade stands first to-day. Fine 
cigars, plug tobacco and cigarettes have the fine aroma 
of the tobacco and the natural moisture retained in- 
definitely by this process. Most prepared foods are 
wrapped in tinfoil, and now that the manufacture 
of these has grown tremendously the demand for tin- 
foil has increased also to remarkable _ proportions. 
Cheese, yeast cakes, and other products of the deli- 
catessen order require annually tons of pure tinfoil. 
Confectioners have also resorted to the use of tinfoil 
for wrapping their choice candies in preference to 
tissue paper. The drug trade has found infinite uses 
for the foil because of its air-tight qualities, which 
keep the goods from direct contact with the atmos- 
phere. 

Perishable goods shipped to warm, tropical coun- 
tries are frequently wrapped in tinfoil to exclude the 
air and to retain the natural moisture. A combination 
of thin paper and tinfoil is considered better for 
food products than the foil alone. It was considered 
better not to have the foil come in direct contact with 
the food, and consequently a machine was made by 
which the sheets of tinfoil and paper were firmly ad- 
hered together. These double sheets are used so that 
the paper alone comes in contact with the food, while 
the tin serves all the purposes of excluding the air. 
There is considerable labor of folding saved by this 
process, and only one instead of two foldings is re- 
quired for each separate article. 

Some foil is brought into direct contact with certain 
classes of food, which by its nature could not well 
absorb any poison from the foil, but the factories make 
al' such foil wrapping from pure rolled tin. There is 
no lead mixed with this foil to give occasion for 
reports of poisoning from goods wrapped in tinfoil. 
This foil is more expensive to make, and the com- 
bination of tinfoil and thin paper is becoming more 
popular. 

Bottle caps are manufactured largely out of tinfoil, 
but they are of a different quality and manufacture 
from that of the ordinary foil. The sheets for this 
work are spun on a lathe from a mixture of lead and 
tin. There is more lead in this foil than in the finer 
quality for general use. The foil is thicker and 


coarser, and as it never comes in contact with the’ 


contents of the bottle the amount of lead in it is 
immaterial from the consumer’s point of view. The 
thickness of the tinfoil in common use runs from 
one-half of one-thousandth of an inch up to almost 
any thickness required by special trades. The thinner 
the foil is rolled or spun the more expensive it is. 
The foil is rolled usually in sheets fifty feet in length 
and in varying widths. Some machines are made to 
roll it twelve inches wide, but most of them have only 
half this width, as trade demands favor the narrower 
widths After the sheets are rolled they are stamped, 
printed, and embossed in suitable sizes and patterns, 
and then cut up in lengths desired. Millions of pounds 
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are required for the trade im this country, and the 
market price runs from 75 cents per pound for the 
handsome embossed and lacquered foil down to a few 
cents a pound for the cheaper grades. G. E. W. 


METHODS PROPOSED FOR DEALING WITH LONDON’S 
CONGESTED TRAFFIC. 

Elaborate projects are being framed by the London 
County Council for dealing with the crowded thor- 
oughfares of the English metropolis, and to inaugurate 
a system of intercommunication similar to that al- 
ready existent in the most modern cities. The tram- 
ways are to be immediately converted to electric roads; 
the river is to be supplied with an efficient and rapid 
service of steamers; while it is also mooted that an 
attempt is to be made to relieve the congested con- 
dition of the Strand and Fleet Street by the construc- 
tion of street subways. similar to those of Boston. 

With regard to the tramway systems, for some time 
past the County Council have been carrying out experi- 
ments to determine what method of supplying the cur- 
rent to the car motors is best adapted to the exigencies 
of the case. It has been decided to employ both the 
overhead trolley and the conduit systems, the former 
to be more generally employed in the less crowded 
thoroughfares of the suburbs. At the present time 
there are 115 miles of street tramways in London, and 
the carrying capacity averages 350,000,000 passengers 
per annum. With the present system of horse trac- 
tion a profit of $1,250,000 is earned annually. If elec- 
tric traction were employed it is computed that this 
profit would be increased to $3,300,000. A compre- 
hensive idea of the earning capacity of the tramways 
may be realized from the first year’s working by the 
County Council of the tramways south of the Thames. 
Tnis service was purchased by the municipal author- 
ities for $4,375,000, and the surplus upon the year’s 
working amounted to $65,000. The mileage in this in- 
stance is 24 miles, with an earning capacity of $7,835. 

One of the most perplexing difficulties with which 
the Council have had to contend in connection with 
their proposed inauguration of electric traction is the 


fact that the roads in the various districts through ° 


which the tramways extend are controlled by the local 
authorities, the majority of which are bitterly op- 
posed to the change. There are no less than fifty of 
these small local authorities possessing the power of 
veto over the roads. The objections in many instances 
have been successfully surmounted, but negotiations 
are still being carried on with those authorities who 
remain obdurate, and it is anticipated that the in- 
stallation of the electric plant will be commenced 
almost immediately. 

With regard to the river traffic the Council con- 
siders that the development of a fast and frequent 
service upon the waterway is an efficient means of re- 
lieving the streets. The service at present in vogue 
is distinctly inadequate, and is only for summer use. 
The boats ave slow and antiquated, and the service 
too infrequent to commend its more widespread utiliza- 
tion. According to the scheme of the Council, it is 
intended to supply a three minutes’ service; to provide 


a fleet of fast, comfortable, and modern river steamers; 


and, if possible, to secure the entire control of the 
river piers, which at present are under the auspices 
of the Thames Conservancy. The enterprise will cost 
$2,500,000 to carry through. The boats will cost $37,- 
500 each. The piers will be transferred from the 
sides of the river to the center round the pillars of the 
various bridges, approaches to which will be provided. 
It is estimated that the cost of maintaining the service 
will amount to $700,000 per annum. 

The suggestion of supplying underground tramways 
to. the principal arteries of traffic, though generally 
favored, is beset with innumerable difficulties. For 
the most part, the streets of London are intersected in 
all directions by electric cables, gas, water, and pneu- 
matic pipes, etc. Under these circumstances if such 
a tramway were constructed it would have to be at a 
great depth, which would have the effect of preventing 
its being used for the very purpose for which it was 
intended. If the descent of about a dozen steps from 
the street level were only necessary to give access 
to the subway, then it would doubtless prove a great 
success. To insure this, the network of obstructions 
would have to be removed, and this could only be ac- 
complished at a great outlay. The general idea is to 
lay all pipes and wires in a long tunnel, running 
parallel to the tramway, so that access could easily 
be gained thereto for carrying out repairs, or for the 
laying of new material, without disturbing the sur- 
face of the street, and causing great inconvenience 
to the vehicular traffic. At the present time the prin- 
cipal thoroughfares in the metropolis are up for the 
laying of the government telephone cables, which are 
to extend over a mileage of 640 miles, causing wide- 
spread inconvenience. Many of the streets of Lon- 
don are provided with a duplicate thoroughfare below, 
in which are the gas, water, and other pipes, wires, 
etc., but the idea is not general throughout the city. 
The Council are carefully studying this scheme, and 
since the chairman of the Highways Committee, who 
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have the subject in hand, has investigated the system 
in vogue in Boston, and is convinced of its practica- 
bility in London, there appears every symptom of its 
adaptation to the English metropolis within the near 
future. 

The Central London Electric Railway has had the 
effect of considerably relieving the congestion of the 
streets, and has proved such a success that applica 
tion is to be sought for Parliamentary powers to cx 
tend the railway at the city terminus at the Bank 
to Liverpool Street, the terminus of the Great Eastern 
Railroad, and which supplies the densely populated 
districts of Walthamstow, Stratford, Bow, Stepney, 
etc.; and also at the southern terminus at Shepherd’s 
Bush. It is also stated that another similar railway is 
projected by an American syndicate to connect Victoria 
with Putney, a remote southwestern suburb. 

————__—s +2 —______—— 
WIRELESS TELEGRAPHY FOR THE PREVENTION OF 
SHIPPING DISASTERS. 

For some time past numerous experiments have been 
carried out with Marconi’s wireless telegraphy with a 
view to employing the system on lighthouses, etc., 
as a means of preventing maritime disasters. But the 
endeavors have only been attended with such mediocre 
success that it has not been considered advisable to 
develop the matter. But a novel device has now been 
invented by Mr. J. Gardner, of Manchester (England), 
which, so far as the present experiments are con- 
cerned, has been highly successful. It is termed an 
automatic signaler, from which it will be gathered that 
its mechanism is automatic in its action. The inventor 
claims that by this means an adequate warning is 
supplied to vessels of impending danger, within a zone, 
the radius of which has been previously determined. 
It may-be either applied from ship to shore, or from 
ship to ship while at sea, with equal success and re- 
liability. 

The apparatus is somewhat similar to that utilized 
by Marconi. At the shore station a mast is set up, to 
the top of which is attached a metallic conductor. This 
conductor is connected to the transmitting apparatus, 
which is accommodated in a pbuilding in close prox- 
imity. The transmitter consists of an induction coil, 
and the accumulators for the provision of the current. 
The automatic portion of the instrument consists of a 
specially cut wheel, bearing the name of the danger 
spot to which the mast is attached. This wheel con- 
trols a Morse key. This wheel is maintained in con- 
stant rotation, the periphery being regulated to any 
desired time, so that one revolution may be completed 
in one, two, three or more minutes. 

Vessels are supplied with a receiver, and directly a 
ship enters the danger zone the instruments print off 
on the tape machine in the Morse code the name of the 
danger spot it is approaching, at the same time setting 
a bell in motion; both bell and receiver continuing to 
operate until the ship has once more passed beyond 
the influence of the transmitting apparatus. Ali ves- 
sels that happen to enter the danger zone receive the 
warning simultaneously, as with Marconi’s system 
the apparatus is not affected by any climatic conditions. 

The preliminary experiments for demonstrating the 
efficacy of the scheme were conducted at the mouth of 
the Thames. The shore station was established at 
Shoeburyness. A steam launch put off from Southend 
provided with a receiving instrument, the invention 
of Colonel Hozier—the secretary to Lloyd’s—and Mr. 
Nevill Maskelyne. A stiff breeze was blowing and a 
thick fog hung over the water. The launch stood about 
eight miles out to sea, and then the automatic ap- 
paratus at the shore station was set in motion, the 
zone of influence in this instance extending to seven 
miles. The launch then put about and wended her way 
shoreward. Suddenly the bell commenced ringing vio- 
lently, and simultaneously the word “Southend,” the 
name of the danger spot, was printed upon the tape 
machine. The vessel then put out to sea again, and 
entered the zone from another quarter, but the moment 
it entered the range of influence of the shore station 
the warning was received. For two hours these trials 
were continued, but with always the same result. The 
instrument never once failed in its working, thus con- 
clusively testifying to its efficiency and reliability. 

There were several well-known shipping men present 
at the trials, including the representatives of, the 
Cunard, White Star, the American, the P. & O., and 
other leading steamship lines, and the secretary of 
Trinity House. In connection with its adaptation for 
vessels the receivers on two respective ships approach- 
ing one another would receive the name and course of 
the other. In view of the practicability of this auto- 
matic signaler and the possibility of reducing the num- 
ber of maritime disasters by its utilization, the installa- 
tion of the apparatus at several points of the British 
coast within the near future is probable. 


The American losses of troops in the Philippines 
since August 6, 1898, are as follows, says The Medical 
Record: Killed, 741; died of wounds or accidents, 
472; died of disease, 2,295; total deaths, 3,508; 
wounded, 2,638; grand total, 6,146. 
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COPPER MINING IN AMERICA, 
BY WALDON FAWCETT. 

No phase of the development of the natural re- 
sources of the United States has been characterized 
by more rapid or more really remarkable progress 
than the growth of the copper industry. For one 
thing, this commodity holds the unparalleled record 
of having shown, even in the face of financial panics 
and business depression, an increase of production 
during practically every year since the inauguration 
of operations, until now the annual output of the 
metal is worth approximately 
$100,000,000, or considerably more 
than all the gold produced in this 
country during an equal interval. 
Perhaps even more impressive is 
the fact that the United States has 
within little more than a half cen- 
tury risen to the position of min- 
ing more copper than all the rest 
of the world combined, and in so 
doing has virtually established con- 
trol over the markets of the globe. 

Copper is produced in the United 
States principally in Arizona, Cal- 
ifornia, Colorado, Michigan, Mon- 
tana and Utah, although various 
other divisions of the Union, par- 
ticularly the Eastern and Southern 
States, make contributions to the 
aggregate output. During the past 
two decades, however, the center 
of production has moved westward. 
In 1845, the year which marks the 
commencement of modern copper 
mining on this side of the Atlan- 
tic, the total production of the 
United States was estimated at 
one hundred tons, of which Mich- 
igan yielded a dozen tons. From that time forwara 
the ascendency of the Lake Superior copper district 
over other sections became more and more pro- 
nounced. In 1856 Michigan miners took from the 
ground over nine-tenths of all the copper secured in 
the country, and as late as 1880 the Michigan output 
constituted more than four-fifths of the total produc- 
tion. 

Then came the development of nature’s great store- 
house of copper in Montana, and although the record 
of growth was fully as meteoric as had been the 
career of the Lake Superior territory, it was not until 
1892 that Montana finally displaced Michigan as the 
greatest copper-producing State. .The same relative 
positions have been maintained ever since. On a 
rough estimate, Montana furnishes, at the present 
time, about 40 per cent and the Lake Superior mines 
perhaps a quarter of the American production of 
copper. Arizona, wherein is located the most re- 
cently discovered of the three great copper fields, 
ranks next to Michigan, her copper-mining operations 
footing up about one-fifth of the grand total. It is 
interesting, if not significant, to note that Arizona 
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showed the greatest gains in production recorded dur- 
ing the closing year of the century, whereas Montana 
showed but a slight increase and the Lake Superior dis- 
trict barely held its own. 

The expansion of the scope of the copper-mining in- 
dustry has been attended by an improvement of 
methods and facilities fully as great as, if not greater 
than, has been afforded in any other branch of min- 
ing operations. To appreciate the extent of the bet- 
terment it is only necessary to compare the econom- 
ical and efficient mining systems and reduction plants 
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in use to-day with the primitive methods of half a 
century ago, when much of the copper was taken 
from the rock by means of drills and gads. The in- 
troduction of black powder for blasting purposes was 
a long step ahead and opened the way for other inno- 
vations. 

Under the present plan, new shafts are sunk with 
incredible rapidity. Diamond drills are extensively 
employed in making explorations, and power rock 


drills are in almost universal use in mining oper- 
Instead of being dependent upon oxen, 


ations proper. 


COPPER, READY FOR SHIPMENT, LAKE SUPERIOR DISTRICT. 


hoisting buckets of rock by means of a windlass, as in 
the old days, the modern copper mine is equipped 
with hoisting engines of from five thousand to eight 
thousand horse power, which hoist ten-ton cars of 
rock from a depth of nearly a mile at a speed of 55 
miles an hour. 

Originally’ the copper mine operators introduced 
gravity stamp mills, but these proved totally inade- 
quate, and latterly steam stamps have been provided, 
of such power in some instances that an average of 
350 tons of ore can be crushed daily at a single mill. 
The equipment of a large modern copper mine also 
includes powerful air compressors, capable of sup- 
plying perhaps fifty air drills, and fans thirty feet in 
diameter with a capacity of one hundred thousand 
cubic feet of air a minute for underground ventilation. 

Some of the older copper mines in the United States 
rank among the deepest holes in the world. The Red 
Jacket shaft in the Lake Superior district, for in- 
stance, an opening about twelve feet by twenty-five 
feet in size, has been sunk vertically to a depth of 
nearly five thousand feet, and is claimed to be the 
largest and deepest shaft of its class in the world. 


Branching from the main shaft are innumerable 
“crosscut” tunnels through which the copper ore is 
carried to the main artery of communication and 
hoisted to the surface in ten-ton cages, each of which 
makes half a dozen round trips in an hour, enabling 
the hoisting of more than five thousand tons of ore 
from this one mine every working day in the year. 
The average cost of producing a pound of cop- 
per does not greatly exceed eight cents, and at the 
prices which have prevailed for many months past 
Some of the operating companies have made a clear 
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profit of from nine to eleven cents on every pound 
produced. If the copper taken from the ground in 
America during an average year is estimated to he 
worth $100,000,000, it is safe to credit $50,000,000 as 
net profit. How rapid has been the growth of the in- 
dustry is attested by the fact that a year’s proiits un- 
der present conditions more than equal the total 
value of the American product for a corresponding in- 
terval half a decade ago. The great improvement in 
prices and market conditions ‘of late years may be 
largely attributed to the growing foreign demand. 
Europe consumes an enormous 
quantity of copper, and for a 
heavy proportion of it she must de- 
pend upon the United States. 

One of the ‘most interesting cop- 
per mines in the world is the 
United Verde, at Jerome, Ariz., of 
which Senator W. A. Clark, of Mon- 
tana, is the principal owner. The 
smelting plant is one of the largest 
in existence, consisting of six 
water-jacket furnaces, each of 
which has a capacity of 160 tons 
of ore a day. The metal is trans- 
ferred by electric cranes from the 
furnaces to the converters. There 
are six of the latter, and they have 
a daily capacity of 1,200 tons. A curi- 
ous process which the molten metal 
must undergo after it has been 
poured from the converter into the 
broad, shallow, tilting furnace is 
found in the plecing of green cypress 
poles in the caldron to afford achem- 
ical antidote for a certain existent 
acid condition. The bullion copper is 
cast in the form of “anodes’—slabs 
about three feet in length, with a 
hook at one end which facilitates the suspension of 
the piece of copper in the electrolytic bath in which 
it is submerged when it reaches the refinery. The 
machinery installation at the United Verde smelting 
plant is reported to represent an expenditure of over 
$1,000,000. Thus far the mining shaft at the United 
Verde property has pierced the ore body to a depth 
of only about 600 feet, but exploration by diamond 
drill has disclosed the fact that there is rich ore 
to a depth of 1,400 feet farther. The ore body varies 
considerably in width, but is not less than 600 feet 
in breadth at any depth yet reached in the develop- 
ment. 

The great demand for copper is doubtless respon- 
sible for the fact that in no other branch of metal- 
lurgy has a higher degree of scientific attainment 
been reached than in the treatment of copper-bearing 
ores. Improvements are constantly being introduced 
at every stage in the evolution of the metal. It is in- 
teresting also to note that practically every nationality 
on the globe is represented among the artisans of the 
copper industry. At Calumet, Mich. the center of 
the Calumet and Hecla Company’s interests, and the 
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largest mining camp in the world, the population in- 
cludes natives of twenty-three different countries. 
The Calumet and Hecla Company employs five thou- 
sand men, of whom two thousand are miners. The 
latter receive from $2.10 to $2.65 a day; the drillers 
are paid from $3 to $4 a day, and the pay of the cap- 
tains of mines or shafts is at the rate of $5 or $6 
a day. Some of the most highly skilled workmen re- 
ceive nearly $10 a day. 

One of the dangers which ever threatens copper 
mines is found in the havoc wrought by disastrous 
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fires, and every precaution is taken to guard against 
these conflagrations. At most of the older workings, 
as well as at-the new mines, there are complete sys- 
tems of fire alarms, fire doors, and pipe lines; the 
employes are organized into thoroughly drilled com- 
panies of firemen; and steam fire engines and duplex 
fire pumps are provided. Supplementary to the regu- 
lar alarm apparatus, connection between all the 
various workings of a mine is maintained by means of 
a system of electric bells and private 
telephones. That all possible precautions 
have not made the natural storehouses of 
copper invulnerable, however, is evi- 
denced by the fact that some time ago 
one of the shafts of the Calumet and 
Hecla mine caught fire and burned fierce- 
ly for weeks, entailing a loss of $15,000 
a day, and this in spite of the fact that 
this mine has a private water works sys- 
tem which daily pumps two million gal- 
lons of water a distance of nearly five 
miles. 


o> o—__——— 
ELECTRIC AUTOMOBILE—KRIEGER 
SYSTEM. 


One of the latest types of electric auto- 
mobiles is the new two-place machine of 
the Krieger type, or “electrolette,” as it 
is called. This is the smallest machine 
of this type which has been designed up 
to the present. In this system the front 
wheels turn at the end of a fixed shaft, 
and each is driven by a separate motor 
with reduction gearing, thus doing away 
with the differential and making a less 
complicated arrangement. This machine 
has been designed to meet the demands 
for a light electric automobile and to 
overcome the objection that an electro- 
mobile must necessarily be heavy, on ac- 
count of the weight of the accumulators, 
as well as costly. It has thus been neces- 
sary to design’a vehicle which should be 
free from these objections; it should be 
light and easily operated, and should not 
require more than ordinary attention 
from its owner. It must also cover a 
considerable distance without recharging, in spite of 
the light weight of the vehicle, and its average speed 
should be somewhere near that of a petroleum auto- 
mobile. M. Krieger, owing to his previous experience 
in this direction, has succeeded in solving the prob- 
lem of a light electric vehicle, and the present ma- 
chine is the result. As will be seen, it is a two-place 
vehicle, but as the carriage body is made removable, 
a four-place body may be substituted, in spite of the 
small size of the machine. The front axle, which is 
fixed, is carried well in front, and at each end the 
wheel turns like that of an ordinary carriage. The 
fixed axle supports near the wheel an electric motor 
of 3 horse power, which is of the latest design and en- 
tirely inclosed by its circular casting and end-pieces. 
The pinion comes out at the side next the wheel and 
engages with a large gear wheel which is fixed against 
it. The gear and pinion 
are inclosed in a tight 
case. Thus each wheel is 
turned independently by 
its own motor, and the re- 


sult is a great gain in 
simplicity, owing to the 
suppression of the dif- 


ferential; it is this system 
which has made the 
Krieger type one of the 
most successful of the 
electric automobiles. The 
truck is supported upon 
the front shaft by a 
curved spring. The whoie 
system turns about a cen- 
tral pin, and is steered by 
the hand-wheel above, by 
means of a_ pinion and 
toothed sector. The ac- 
cumulators are contained 
in a box which is fixed in 
the truck below the car- 
riage body and is arranged 
so that it may be easily 


slid out from the rear. 


The batteries are of the 
Fulmen type, and have a 
total weight of 800 pounds, 
allowing a run of at least 
65 miles on a_ single 
charge. The two motors, 
each of 3 horse power, 
give a total of 6 horse 
power for the machine, 
which enables it to climb 
heavy grades without in- 
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juring the motors. The latter are arranged so as to 
be accessible from above, which renders their inspec- 
tion and cleaning much easier than in the ordinary 
type of electric vehicle. The total weight of the ma- 
chine, in spite of the 800 pounds of accumulators, is 
only 1,700 pounds, of which the motors represent 220 
pounds. The mean speed on a level grade is 21 miles 


an hour, or 12 to 15 miles over an average road. The 
controller of the Krieger type has the advantage that 
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the steering wheel and controller are mounted in a 
single device and the whole direction of the machine 
is brought to one point. The shaft of the steering 
wheel passes down through the carriage body, while 
surrounding it is a hollow shaft upon which is 
mounted the controller drum. The latter is turned 
about the main shaft by a handle directly under the 
steering wheel. The controller is formed of an in- 
sulating cylinder carrying a series of contact rings 
which rub against the contact spring-pieces at the 
side of the box. The controller may take 11 different 
positions, including start, slow, mean and high speeds, 
an-extra speed, electric brake and reverse. The elec- 
tric braking action is carried out by placing the 
motors in short circuit, thus giving a powerful brake 
upon the front wheels; besides this, the rear wheels 
carry a band-brake. 


WHITEHEAD’S FLYING MACHINE, SHOWING ‘ENGINE AND PROPELLERS, 


WHITEHEAD’S FLYING MACHINE, SHOWING AEROPLANES. 
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A NEW FLYING MACHINE. 

A novel flying machine has just been completed by 
Mr. Gustave Whitehead, of Bridgeport, Conn., and is 
now ready for the preliminary trials. Several experi- 
ments have been made, but as yet no free flights have 
been attempted. The machine is built after the model 
of a bird or bat. The body is 16 feet long and meas- 
ures 2%, feet at its greatest width and is 3 feet deep. 
It is well stayed with wooden ribs and braced with 


steel wires and covered with canvas 
which is tightly stretched over the 
frame. Four wheels, each one foot in 


diameter, support it while it stands on 
the ground. The front wheels are con- 
nected to a 10 horse power engine to get 
up speed on the ground, and the rear 
wheels are mounted like casters so that 
they can be steered by the aeronaut. 
On either side of the body are large 
aeroplanes, covered with silk and con- 
cave on the underside, which give the 
machine the appearance of a bird in 
flight. The ribs are bamboo poles, and 
are braced with steel wires. The wings 
are so arranged that they can be folded 
up. The 10-foot rudder, which corre- 
sponds to the tail of a bird, can also be 
folded up and can be moved up and 
down, so as to steer the machine on its 
horizontal course. A mast and bowsprit 
serve to hold all the parts in their proper 
relation. 

In front of the wings and across the 
body is a double compound engine of 20 
horse power, which drives a pair of 
propellers in opposite directions, the 
idea being to run the machine on the 
ground by means of the lower engine un- 
til it has the necessary speed to rise 
from the ground. Then the upper en- 
gine actuates the propellers so as to 
cause the machine to progress through 
the air to make it rise on its aeroplanes. 
The wings are immovable and resemble 
the outstretched wings of a soaring bird. 
The steering will be done by running 
one propeller faster than the other in a 
way analogous to the way in which an ocean steamer 
having twin screws can be turned, a special aeroplane 
being provided ‘to maintain longitudinal and trans- 
verse stability. 

The lower engine is of 10 horse power, and weighs 
22 pounds. The diameter of the cylinder is 37-16 
inches by 8 inches. stroke. The upper engine 
is a double compound cylinder, the diameters being 
2%, and 37-16 inches with a 7-inch stroke. The engine 
weighs 35 pounds, and calcium carbide is used to de- 
velop pressure by means of explosions. The propellers 
weigh 12 pounds, and are 6 feet in diameter, with a 
projected blade surface of 4 square feet. With a draw- 
bar test, the upper engine being run at full speed, the 
dead pull was 365 pounds. The weight of the body 
and wheels is 45 pounds. The wings and tail have 
450 square feet of supporting surface, and the weight 
is 35 pounds. 

———_ 0-e—___—_ 

Messrs. William Jessop, 
the famous steel manu- 
facturers of Sheffield (Eng- 
land), are about to estab- 
lish extensive steel works 
in this country. This de- 
cision has been caused by 
the American Steel Com- 
bine and the high prohibi- 
tive tariffs imposed upon 
foreign steel. Messrs. Jes- 
sop have a large business 
connection on this side, 
and by the establishment 
of local works, owing to 
fuel being cheaper, they in- 
tend to force the market, 
and thus to oppose ‘the 
Steel Trust. The proposal 
has excited, the greatest 
interest in the steel circles 
of Sheffield, and other man- 
ufacturers who also have 
an American connection 
contemplate a similar step. 
The enterprise is being 
substantially supported 
financially. Already sev- 
eral English manufactur- 
ing firms have established 
works in foreign countries 
protected by heavy tariffs. 
Notably is this the case 
with Russia, and the enter- 
prise has been attended 
with signal success. 
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A Suggestion from the Philippines, 
To the Editor of the ScIENTIFIC AMERICAN: 

Your issue of February 23 speaks of the closing year 
of the nineteenth century being remarkable for inven- 
tions and the inventive ability displayed. I want your 
paper to bring before the public and inventors, and 
even the United States government, the urgent neces- 
sity for a machine that will separate the pulp from the 
hemp fiber. I give you a few statistics to show the 
immense importance to the States and the world cf 
such a machine. The exports of hemp from the Philip- 
pine Islands in the following years were: 1895, 1,664,- 
590 piculs (a picul being here 137 pounds), valued at 
$13,317,700, -Mexican; 1896, 1,531,786 piculs, valued 
at $11,200,000, Mexican; 1897, 1,804,756 piculs, valued at 
$13,340,000, Mexican; 1898, 1,585,212 piculs, valued at 
$15,587,316, Mexican; 1899, 1,201,476 piculs, valued 
at $7,589,600, making a total for five years of 7,787,820 
piculs, valued at $61,033,916, Mexican. All this hemp 
was cleaned by a crude hand method, which is sim- 
ply placing a. bolo or strong blade 18 inches long 
parallel with a piece of wood or bamboo, sharp side 
down, and drawing a piece of the male banana plant 
through it. One good man can clean about forty 
pounds a day. This product then has to be dried in 
the sun, so that the hemp grower is playing against 
blind luck right through. With a good hemp-cleaning 
machine would come naturally a drying machine of 
the centrifugal type, and with economical methods of 
cleaning and drying would come greater production 
and a cheaper dressed article, namely, a good rope, 
and this would be an economic factor in many other 
industries. The man who invents this machine will 
make a large fortune rapidly, as well as enrich the 
islands and the States. Inventions of this kind will be 
industrial factors in the islands, and consequently will 
make for peace and prosperity. Let the United States 
government offer a prize of, say, $25,000 gold for the 
required machine. It will pay the country handsomely 
and better than treating with or buying gugus. 

Frank J. DUNLEAVY. 

Battobatc, Island Mindanao, P. I., April 18, 1901. 


Automobile News. 

Consul-General Guenther, of Frankfort, March 22, 
1901, says that a Berlin engineer has constructed a 
trolley automobile line similar to that exhibited at the 
Paris Exvosition, at Eberswalde, a small city near 
the German capital. In this system, continues the 
consul-general, the automobile receives its motive 
power from an overhead wire by means of a trolley, 
which is connected with the automobile by a movable 
cable. This allows the vehicle to turn out at any place 
on the road. The consul-general adds that the line 
has been favorably inspected by experts, and that the 
system is expected to meet with general favor in Ger- 
many. 


The Count de Chasseloup-Laubat made a successful 
trip from Tunis to Biskra and return during the lat- 
ter part of March. Starting on the morning of the 
27th from Biskra, he reached Tunis and returned on 
the following day, the total distance being 264 miles. 
The voyage across the sand-dunes was a fine one, and 
the 12 horse power machine made a good perform- 
ance, overcoming the various difficulties of the route. 
The Arabs of the desert gave him a warm welcome, 
and the cadi of Tuggurt did him the honor of a special 
reception. The return from Tunis was made in 11 
hours, in spite of a violent sirocco. This is the first 
appearance of the automobile in this part of the Sa- 
hara. A good horse takes two or three days to cover 
the same route, and the caravans eight days. 


The progress of military automobilism in Germany 
is indicated by the fact that the Minister of War has 
lately ordered a series of machines which will carry 
two small Maxim guns, protected by nickel steel plates. 
He has also ordered a series of automobile breaks 
which will be provided with tables. These breaks are 
to be used by the Etat Major, and the officers may 
thus consult their maps or papers en route, spreading 
them upon the tables. A series of light vehicles, or 
voiturettes, is also to be constructed, to be used on 
the firing grounds for ascertaining the results of the 
cannon-shot. In Austria-Hungary, the Minister of War 
is having a series of automobiles constructed; these 
are of a new type, and will be used for the rapid trans- 
portation of troops in time of war. By the use of 
these machines it is hoped that the use of temporary 
campaign railroads may be done away with. This 
series of automobiles is to be tried during the grand 
maneuvers which will shortly be held. 


The competitive test of carburants, organized by the 
Automobile Club of France, promises to be of con- 
siderable interest. Now that the use of alcohol, more 
or less combined with gasoline, is coming to the front, 
the tests will be of value in finding out the compara- 
tive efficiencies of these two combustibles. The ques- 
tion of alcoho! has been the subject of some con- 
troversy of late, and its value for motors, whilc 
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strongly upheld by some authorities, has been dis- 
puted by others. The tests will be held at the 
laboratory «©: the club near Paris, beginning May 1. 
According tc =ne rules which have been published the 
standard of comparison is to be gasoline of the kind 
used for automobiles, of density 700 degrees at the 
temperature of 15 deg. C. The trials are to be made 
with three different types of motors: high speed motors 
with small stroke, 3.2 by 3.2 inches and 1,300 to 1,600 
revolutions; those of mean speed and small stroke, 
3.2 by 4.8 inches and 850 revolutions; and those of 
slow speed and long stroke, 4.4 by 6.4 inches with 650 
revolutions. Two principal points will be taken into 
account in the tests. #irst, the consumption of com- 
bustible per horse power hour, measured on the shaft 
of the differential at different speeds of the motor. To 


this end a series of curves representing consumption 


and speed will be made for the standard gasoline and 
for the carburant under test, this to be carried out 
under the best conditions of carburation, ignition, cool- 
ing, lubrication, etc. Second, as to the condition of 
the different parts of the motor after a 10 hours’ con- 
tinuous run and a night of rest, without cleaning. In 
case a type of carbureter has been designed which is 
especially adapted for a certain carburant liquid, 
these may be tested together with the different motors. 
The selling price of the carburant is to be indicated, 
as well as the percentage of alcohol it may contain. A 
commission of experts has been appointed to carry out 
the tests, and a detailed report of the results will be 
published. Medals and certificates are to be awarded 
for satisfactory products or apparatus. 
—_—_— me 0 
A WHISTLING ARC. 
BY FRANK C. DANIEL. 
Some very interesting experiments have been re- 


cently performed at Dickinson College by Mr. Charles 
C. Dunning on the effect of rapid variations in the 
current of a direct current arc. In December last it 
was demonstrated by Mr. W. Duddell before the In- 
stitute of Electrical Engineers that when the current 
of an arc varied a contraction or expansion of the 
vapor column resulted. When the variations were 
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THE WHISTLING ARC CIRCUIT. 


sufficiently rapid musical notes and articulate speech 
could be produced. 

To demonstrate this interesting phenomenon Mr. 
Dunning used an ordinary are lamp furnished with 
a current of ten amperes. The arc was shunted 
through a one-third M. F. condenser and the secondary 
coil of a telephone transmitter. The primary coil was 
placed in circuit with a transmitter and a storage 
battery of two cells. 

The above diagram will show the connections. 
The transmitter was placed in a distant part of the 
building. 

When the are was lighted and a tuning-fork was 
held in front of the transmitter, the note was re- 
produced by the are The best results were obtained 
by whistling into the transmitter. By this means the 
are was made to whistle a tune, which it did perfectly, 
reproducing every note loud enough to be heard at 
a distance of twenty or thirty feet. When the trans- 
mitter was spoken into, sounds were produced by the 
arc, but it was difficult to distinguish any words. 
The experiment is easily performed and is very well 
adapted to the lecture table. 

Lead Pencils in Germany. 

Under date of March 15, 1901, Consul Hughes, of 
Coburg, writes: The lead-pencil industry in Germany 
is at present suffering from American competition. 
It is alleged that our success in this branch of in- 
dustry is mostly due to the perfection of the machin- 
ery. Another important point is the fact that we have 
the best cedar wood, which is particularly suitable for 
the manufacture of lead pencils; while the Germans 
are compelled to import it and cannot get it in such 
good quality. Numerous trials have been made to 
find another material which could take the place of 
wood in the manufacture of lead pencils; metal tubes, 
coverings made from rolled, compressed paper, etc., 
have been used, but none has met with success. 

a met 0 

The alumni of Cooper Union recently unveiled a 
tablet in the main hall of the building in commemor- 
ation of the hundredth anniversary of the birth of 
the founder of the institution. Although the cen- 
tenary of the natal day of Peter Cooper was February 
12, 1891, the tablet was completed only this year. 
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Engiveering Notes. 

The automatic sale of railway tickets on Berlin 
local lines has proved remarkably successful last year. 
There were 192 automatic machines which sold over 
30,000,000 tickets. More than 200,000 tickets were deliv- 
ered through the slot at the Friedrich Strasse and 
Zoological Garden stations. 


Consul Caples, of Valparaiso, January 28, 1901, re- 
ports, aS an instance of the increasing trade in rail- 
way material between the United States and Chile, 
that within the past week the Pittsburg branch of the 
Carnegie Steel Company has sold 16,000 tons of steel 
rails to the Chilean government, to be delivered in 
the near future. 


The longest stone arch bridge in the world is un- 
der construction at Luxembourg, over the valley of 
Petruffe. This arch will have a span of 277 feet and 
a rise of 102 feet. The total width of the available 
roadway is 52 feet, and this width is divided into two 
parts by a space 19 feet wide, covered by slabs of ar- 
mored concrete and carrying the footways. 


A passenger train on the Minneapolis, St. Paul and 
Sault Ste. Marie Railroad was recently delayed an 
heur by heaps of Russian thistles which had been 
blown upon the track by heavy winds, says The Rail- 
way Review. The thistles were caught on the wire 
fences along the right of way, where they collected 
in bunches in much the same manner in which snow 
drifts into railroad cuts. 


It is estimated that a Pan-American railway would 
stretch over 10,220 miles, being the distance from New 
York to Buenos Ayres. It is estimated that it will 
cost $200,000,000. The length of the line would be 
distributed among the different countries as follows: 
United States, 2,034 miles; Mexico, 1,644 miles; Gua- 
temala, 169 miles; San Salvador, 220 miles; Honduras, 
71 miles; Nicaragua, 209 miles; Costa Rica, 320 miles; 
Colombia, 1,065 miles; Ecuador, 668 miles; Peru, 1,785 
miles; Bolivia, 587 miles, and Argentina, 1,050 miles. 


A road .made of slag cement is to be constructed 
at North Tonawanda, N. Y. The Tonawanda Iron and 
Steel Company has received permission to lay tracks 
on a road which is now in poor condition, provided it 
will slag the roadway for its full width of 66 feet. 
The street is about 40 feet wide. The method of lay- 
ing this particular surfacing is probably novel. The 
molten slag is to be run in a “hot train” of iron cars 
over the track, and the slag poured over the surface 
at the proper place. The company claims that it will 
cool into a solid mass. 


Notwithstanding the success of the new Central 
London Electric Railway, it does not appear to be 
highly remunerative to the shareholders. At the re- 
cent half-yearly meeting, for the first time since its in- 
auguration, some authentic particulars were given re- 
garding its passenger traffic and receipts. Throughout 
January the daily number of passengers carried aver- 
aged 108,000. Up to the time of the report 15,000,000 
people had been carried, of which number 1,500,000 
were workmen, who had been conveyed for four cents 
the round trip, which is half the regular fare. The re- 
ceipts showed a profit of $1.20 per mile. It is intended, 
if the traffic does not increase, to raise the fares. 


An important addition to the defenses of the Rock 
of Gibraltar has been made recently, says the Daily 
Telegraph correspondent. Four huge reservoirs have 
been cut out of the side of the rock above Willis’ Road, 
and capable of storing some 5,000,000 gallons of water, 
which, in any possible event of siege, would be in- 
valuable to the garrison. Even for present use a pure 
supply of water is at hand, enough to fulfill the wants 
of the place in the driest of years, and to spare even 
then. Each tank, by means of wire gauze over the 
inlets and exits, can be made mosquito-proof, thus 
preventing this pest, prevalent in the hot weather, 
from introducing any germs of disease as supposed 
under the new theory. 


British steel manufacturers are waking up to re- 
sist the incursions of the American Steel Trust. The 
leading iron and steel manufacturers are co-operating 
together to preserve British trade. Large tracts of 
rich iron ore land have been purchased in Portugal 
and Norway by British syndicates for obtaining the 
raw material. In the case of the Norwegian iron de- 
posits, Edison’s magnetic extraction process is to be 
utilized upon an extensive scale. The experiments 
have proved that the process is singularly adapted to 
the country. The price of iron in England has fallen 
considerably within the last few weeks, and the in- 
stallation of the latest plants into the workshops will 
enable the British manufacturers to fill their con- 
tracts with greater celerity. One leading firm has 
installed $10,000,000 worth of plant during the last 
twelve months, and guarantees to fulfill contracts ia 
the same time that the American manufacturer can 
complete them. The prices are also considerably 
lower. In view of the increased tariff upon Amer- 
ican machinery into Russia, the British manufac- 
turers are straining every nerve to introduce their 
specialties, and their efforts are meeting with success. 
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LAUNCH OF THE BATTLESHIP “ OHIO.” 

The launch of the battleship “Ohio” at the Union 
Iron Works, San Francisco, which occurred on May 22, 
was a notable event. It took place in the presence of 
the President of the United States and several mem- 
vers of his Cabinet, including the Secretary of the 
Navy, besides the Governor of Ohio and a large num- 
ber of other distinguished guests. The crowd of 
lookers-on numbered fully 100,000. 

The battleship “Ohic” is a sister ship to the “Maine,” 
now building at Philadelphia by William Cramp & 
Sons, and the “Missouri,” now being built at New- 
port News. Its dimensions are: Total length, 388 
feet on the load water line, 72 feet 215 inches extreme 
breadth, and a mean draught of 23 feet 6 inches, at 
which she has a displacement of 12,300 tons. The full 
load displacement will be 13,500 tons. The contract 
speed is 18 knots, the greatest, in this respect, of any 
battleship yet built for the United States navy; 
though it will be surpassed by ships of the “Georgia” 
class, of which 19 knots are expected. An increased 
specd for heavy battleships is one of the most marked 
tendencies of the naval construction of today; in 
fact, the Italians have gone so far in this respect that 
their latest battleships, or cruiser-battleships, as they 
should be called, are to have a speed of over 22 knots 
an hour. 

The “Ohio” combines practically every improvement 
known in naval construction at the present time. She 
is surrounded by a coffer dam filled with cellulose ex- 
tending along the water line from stem to stern. The 
hullis protected abreast of the engines and boilers by a 
side armor belt extending 3 feet 6 inches above the wa- 
ter line and 4 feet below. This belt is 11 inches in thick- 
ness for a depth of 4 feet 6 inches, whence it tapers to 
a thickness of 714% inches at the bottom. Casemate 
armor, 6 inches thick, extends from the side belt to 
the upper deck. At the ends of the casemate armor, 
diagonal armor 9 inches thick extends from the side 
of the vessel to the barbette. 

The “Ohio” and her sister ships are the first of the 
United States warships to be fitted with submerged tor- 
pedo tubes. They project from each side of the hull 
about 50 feet from the bow and 10 feet 6 inches below 
the water line. 


The “Ohio” is provided with two military masts 
with signal yards. The foremast is located over the 
forward conning tower, which is protected by armor 
10 inches in thickness. The conning tower aft has a 
protection of 6-inch armor. The speaking tubes and 
electric signals of the forward conning tower are in- 
closed in a tube 12 inches in diameter surrounded by 
steel 7 inches thick. This tube extends below the pro- 
tective deck. The machinery and boilers are protected 
above by a protective deck, worked flat within 
the casemates and sloping forward and aft to bow 
and stern. The center of the protective deck is 2°4 
inches thick, forward it is 4 inches and aft 3 inches in 
thickness. 

The armament of the “Ohio” consists of four 12- 
inch breech-loading rifles, sixteen 6inch rapid-fire 
guns, six 38-inch rapid-fire, eight 6-pounder rapid-fire, 
six 1-pounder rapid-fire, two 38-inch field guns, and two 
Colts. The main battery consists of four 12-inch 40- 
caliber breech-loaders, placed in the two turrets, and 
the sixteen 6-inch rapid-fire, of which ten are placed 
in the casemates, two are on the berth forward pro- 
tected by 6-inch armored sponsons and four are on the 
upper deck. The turrets are operated by electricity, 
a complete rotation being accomplished in one minute. 
The mazazines of the “Ohio” can store 240 rounds of 
ammunition for the 12-inch guns, 3,200 for the 6 inch, 
9.000 rounds for the 6 pounders and 4,000 rounds 1- 
pounder. 

Electricity for lighting the battleship, operating the 
turrets and conning towers, hoists, etc., is supplied by 
eight 32-kilowatt generating sets, having a pressure of 
80 volts at the terminals. There are four dynamo 
rooms and as many powerful searchlights. 


The engines of the new battleship are in duplicate, 
rights and lefts, and each in a separate water-tight 
compartment. They are of the vertical, triple expan- 
sion type, with cylinders 3814, 59 and 92 inches respec- 
tively in diameter and 42 inches stroke, with a main 
condenser of 9,600 square feet cooling surface, and an 
auxiliary condenser of 800 square feet surface. With 
126 revolutions the engines are expected to develop 
16,000 horse power. 


The boilers are of the Niclausse type and number 
twenty-four, arranged in three groups. Total area of 
heating surface, 58,104 square feet; of grate surface, 
1.353 square feet. They are designed to withstand a 
working pressure of 250 pounds to the square inch. 
The normal coal supply is 1,000 tons, though bunkers 
holding double this quantity are provided. 

The “Ohio” carries fourteen lifeboats, including two 
steam cutters 40 and 34 feet in length. She is also pro- 
vided with bilge keels, to reduce rolling. Steering the 
vessel is accomplished by hydraulic gearing. The 
valves of the gear are connected by electricity with the 
conning towers as well as by mechanical connection 
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with the pilot house. In commission the “Ohio” will 
carry 35 officers and 511 men. Theconstruction of the 
“Ohio” was authorized by Congress on May 4, 1898, 
and her keel was laid April 22, 1899. The contract 
price was $2,899,000, exclusive of armor and armament. 

The occasion of the launch of this fine battleship 
presents a fitting opportunity to say something of the 
celebrated yards in which it was built. From the very 
commencement of the reconstruction of our navy, the 
Union Iron Works has been noted for the great success 
which has attended the vessels that have been built 
upon its stocks. In proof of this it is sufficient to 
mention the ‘Olympia,’ Dewey’s flagship at Manila 
Bay, and the “Oregon,” whose trip around Cape Horn, 
and subsequent overhauling of the fast cruiser “Chris- 
tobal Colon” at Santiago, are among the most notable 
naval feats of the Spanish-American war. 

The plant of the Union Iron Works is located in 
South San Francisco, on the shores of San Francisco 
Bay. The harbor is entered by the famous Golden 
Gate; and as the latter is admirably placed for de- 
fense, the location of this important yard is every- 
thing that could be desired from the strategical stand- 
point. The history of the works dates back to the year 
1849, at which time it was represented by a small 
foundry, which amounted to little more than a black- 
smith shop. In 1885 the business was removed from 
the city proper to the twenty-three-acre site in South 
San Francisco, when the concern took the name of the 
Union Iron Works. The change of site and general 
reconstruction were stimulated by the desire to share 
in the work of upbuilding the United States navy, 
and in preparation for this task the buildings were 
laid out and constructed on the most modern lines, 
and a plant particularly suited for the heavy work of 
warship construction was laid down. Many acres are 
covered by the foundries, machine shops, boiler shops, 
etc., which are of brick, while twice as much area is 
required by the covered works, the shipyards, slips, 
drydocks, etc. The fitting shops, erecting shops, 
foundry and boiler shops are all spanned by heavy 
traveling cranes, and in the equipment are found 
many special machine tools of exceptionally large size 
and great convenience of operation, many of which 
were designed and built especially for this plant. 
Some of these tools weigh over 100 tons each. The 
piant is furnished with a high-pressure hydraulic sys- 
tem which is utilized for lifting, forging, riveting, 
shearing, etc. 

One of the most interesting features is the large 
hydraulic drydock, which was designed by the Union 
Iron Works for their own use. The lifting-platform 
is built of a series of five longitudinal and thirty-six 
transverse girders. It is 6 feet 4 inches deep at the 
center and 2 feet 10 inches at the sides. The length 
ot the platform at the keel is 436 feet 6 inches and its 
width 65 feet 7 inches. It is raised and lowered 
by thirty-six cast-iron rams, each 30.7 inches in 
diameter, with a lift of 14 feet 6 inches. At the 
top of each ram is a 6-foot sheave grooved for eight 
2-inch diameter steel ropes. The ropes are attached to 
the platform and are carried up over the sheaves and 
down to the base castings of the rams. The maximum 
lift of the platform is 29 feet, the maximum lifting 
capacity 6,000 tons. In lifting the empty dock a pres- 
sure of 275 pounds to the square inch is used, and in 
lifting the loaded dock a pressure of 1,250 pounds to 
the square inch. From the year 1887 to the year 1896 
an average of a little over ten vessels per month made 
use of the dock, and the total tonnage accommodated in 
this period was 1,228,605. 

The first vessel of the new iavy undertaken by the 
Union Works was the “San Francisco,’ a cruiser of 
4,098 tons and 19.5 knots speed, which was launched 
October 16, 1893, which had the distinction of being the 
“Monterey,” of 4,000 tons and 13.6 knots’ speed, 
launched April 28, 1891. _Then followed the celebrated 
“Qlympia,”’ 5,870 tons and 21.6 knots. She was 
launched November 5, 1892, and in respect of her high 
speed, effective battery and handsome appearance cal 
to-day compare favorably with many vessels that have 
the advantage of nearly a decade of subsequent: im- 
provement in the art of warship construction. The 
next vessel was the battleship’ “Oregon,” launched 
October 16, 1893, which had the distinction of being the 
fastest battleship at that date in the United States 
navy. Then followed the two 1,000-ton gunboats 
“Marietta” and “Wheeling,” which were launched 
March’ 18, 1897. Next the “Wisconsin,” a battleship 
of 11,565 tons and 16 knots speed, was launched No- 
vember 26, 1898. Following her was the torpedo boat 
destroyer “Farragut,” which achieved a trial speed 
of 30.3 knots. On September 8, 1900, the monitor 
“Wyoming,” 3,235 tons and 11.5 knots speed, was 
launched. At this yard there are also many vessels 
still upon the stocks or in various stages of completion, 
such as the semi-protected cruiser “Tacoma,” 3,500 tons 
and 16.5 knots, the three torpedo boat destroyers, 
“Paul Jones,” “Perry” and “Preble,” and the submarine 
boat “Grampus.” 'To these must be added some of the 
finest vessels of the naval programmes of the past two 
years. 
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Science Notes. 

The government of Prussia is about to establish 
public libraries. For cities, permanent libraries and 
public reading rooms will be maintained, while for 
the rural districts movable libraries will be supplied. 


The trustees of the British Museum have recently 
transmitted a beautifully illuminated address to the 
Emperor Menelik expressing their thanks for the 
assistance and facilities which his Majesty has ac- 
corded of late to British travelers who have under- 
taken journeys to Abyssinia for the purpose of scien- 
tific exploration. 


The Prussian government has advised the various 
communities in Prussia that they should erect, at their 
own risks, cheap dwellings for employes, the laboring 
population, and persons of relatively small income. It 
also urges electric lines for quicker suburban commu- 
nication, and mentions a number of legal steps which 
will prevent excessive real estate speculation. 


The British people consume nearly six pounds of tea 
per head of the population, or an increase of one 
pound per capita in sixteen years. There is no other 
country which, in any way, approaches this. Holland 
is the only country in Europe where the consumption 
of tea exceeds one pound per head. In Russia and in 
the United States also, which are the other two large 
tea consumers, the consumption amounts to under 
one pound per head. 


The method of sweating Connecticut Valley wrapper 
tobacco by artificial heat is to keep it at a temperature 
of from 90 degrees to 100 degrees, so as to obtain some- 
thing akin to tropical conditions. The temperature of 
the rooms, when the experiments were first tried, was 
from 140 degrees to 160 degrees, and it was then the 
practice to keep the leaf moist. Now the leaf is kept 
drier until the end of the operation, when more mois- 
ture is used in cooling off. 


The most important event of the year 1899-1900 in 
Greece was the finding in Crete of the vast Mycenzan 
palace at Cnossus, with its corridors, store-chambers, 
throne room, east and west courts, frescoes and library 
of clay tablets in Mycenean characters. In Asia Minor 
the work at Priene has been finished. That begun at 
Miletus promises well and has already yielded inscrip- 
tions. At Ephesus a Greek monumental gateway was 
found which combines lintel and arch construction. 


The frontier defense of the Roman Empire between 
the Danube and the Rhine has been under examination 
by a royal commission for eight years, and the work 
is nearly completed. At Carnuntum, in Austria Hun- 
gary, an ancient bakery has been discovered. The 
room contained two baking ovens and a row of 
charred, completely preserved bread loaves, measuring 
29-x32 centimeters, says The American Journal of 
Archeology. Ancient bread has been known hitherto 
only from Pompeii. 


Thomas Jefferson produced many inventions. He 
devised a folding chair which he used to carry to 
church when the services were held in the house at 
Charlottesville, where the seating arrangements were 
insufficient. This chair was composed of the now fa- 
miliar three sticks, which, being unfolded and covered 
with a piece of cloth, made a tolerable seat or camp 
stool. He is also credited with the revolving chair, 
which is now such a familiar and necessary article of 
office furniture. At the time it was stated that Jef- 
ferson had devised this chair so that “he could look 
two. ways: at once.’ He also invented the copying 
press, and he sent one of his own devising to Lafay- 
ette as a present. He invented a hemp break, a 
pedometer and a plow. The latter received a gold 
medal in France in 1790. He sent the original design 
to the Royal Agricultural Society of the Seine, and 
they awarded a medal for it. Eighteen years after- 
ward the society sent him a superb plow containing 
his improvement. 


The action of alcohol upon metals is peculiar. Dr. 
Malmejac in his experiments used 95 per cent alcohol, 
which left no residue on evaporation. The metals 
copper, iron, tin, lead, zinc, and galvanized iron were 
corked up with alcohol in glass flasks and kept at 
ordinary temperatures for six months. The copper was 
entirely unacted upon, but in all the other flasks there 
was a deposit on the bottom and the metal was cov- 
ered with a similar deposit. In the case of tin, lead, 
zinc, and galvanized iron, the dsposit was white; that 
from iron was red, resembling iron rust, says Science. 
All of the liquids, except that in which the lead hed 
been placed, filtered clear; the latter retained its muxy 
appearance after reneated filterings through double fil- 
ters. The clear filtrates from iron, lead, zinc, and 
galvanized iron gave much residue on evaporation, 
while the residue from tin was hardly appreciable. In 
the former cases it is clear that not only had the 
metal been oxidized, but a considerable quantity had 
entered into the solution. These experiments have an 
important bearing on the storing and shipping of 
alcohol, as absolute alcohol is generally purchased in 
galvanized iron cans, so that it ought to require redis- 
tillation. 


360 


THE CULTIVATION OF COCOA IN THE WEST INDIA 
ISLANDS. 

To the active young man possessed of a limited 
amount of capital, who is looking for an occupation 
as well as investment, in the Lesser Antilles or in 
many parts of Venezuela, the cultivation 
of cocoa is at the present time the most in- 
viting of the agricultural pursuits. The 
island of Trinidad, which is the one most 
familiar to the writer, produces cocoa of a 
quality second to none, and only equaled 
by that grown in the vicinity of Caracas, 
and always trings the highest price in the 
London market. Considerable patience is 
required to grow it from the seedlings, as 
it takes five or six years of cultivation be- 
fore there is a harvest worth mentioning, 
and seven or eight years before a full crop 
can be realized, but when the trees are once 
full grown they will continue to bear fruit 
for an almost indefinite time. 

Cocoa has been zrown on this island, as 
early as 1700, in considerable quantities, 
and there is so much of its area under 
cocoa cultivation that it is always possible 
to purchase bearing plantations at a price 
that would make a paying investment for 
the man who will give his own time to 
the management. Want of proper care 
seems to be the cause of more failures than 
the lack of the trees to produce paying 
quantities, or the market price of the 
product. 

The cocoa tree seems to flourish best in 
the rich and well-watered soil along the 
banks of the many ravines that traverse 
the uplands of the island, where they are 
more or less protected from the violent 
storms. The small plants are reared in 
nursery grounds until they are ten or 
twelve inches high, when they are planted 
in rows like a northern fruit orchard. The 
cocoa tree must always be protected from 
the powerful rays of the tropical sun, that 
seems to blast the fruit. When young, 
they are shaded by growing bananas or 
plantains adjacent to the young tree; these 
grow very rapidly and furnish the required 
protection, as well as a source of some 
profit, while the cocoa is too small to bear. But it is 
necessary to provide for a future shade—for the cocoa 
after three or four years outgrows the banana—and 
for this purpose a tree known as the “Bois Immortel” 
(sometimes called the “Mother of the Cocoa’) is 
planted at the same time as the cocoa tree; this is a 
tall tree with high and spreading branches that form 
a sort of canopy over the entire cocoa plantation and 
give it the required shade, making it resemble an open 
forest. The Immortels are shown in the illustration 
immediately behind the dry-houses, with the smaller 
cocoa trees underneath. 
The coffee tree, which is 
much smaller than the 
cocoa, is often grown in 
small quantities among the 
cocoa. 

The cultivation of cocoa 
consists largely of drain- 
ing the land, keeping down 
the undergrowth of bush 
and weeds, and trimming 
the trees. The flowers oc- 
cur in clusters on _ the 
main branches and on the 
trunk of the trees, usually 
only one of each cluster 
reaching maturity. The 
fruit, which is seen in the 
illustration, is a hard pod 
six or seven inches long, 
resembling a cucumber, 
growing from the trunk 
or large branches, and 
looks very much as though 
it were: artificially  at- 
tached. Buds, blossoms 
and fruit, in all stages, oc- 
cur side by side, and 
ripened fruit is harvested 
at all times of the year. 
The main crop, however, 
matures in the dry season 
and is usually harvested 
in February; only small 
quantities ripening during 
the remainder of the year. 

The pods each contain 
five rows of seeds or beans, quite similar to a large, 
thick Lima bean, embedded in a pink, acid pulp. These 
seeds are the cocoa beans of commerce. The har- 
vesting consists of cutting off the mature pods by 
means of a knife on a long bamboo pole, gathering 
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them into heaps on the ground, where they are al- 
lowed to lie for about twenty-four hours. They are 


then cut open with a cutlass, the seeds and pulp com- 
these are carried to the dry- 
The dry-house consists of a smooth, tight 


ing out in a mass; 
house. 


COCOA PODS ON THE TREE. 


floor, or platform, set on posts at a height of four or 
five feet above the ground to allow a free circulation 
of air underneath. A light iron T-rail is spiked on 
each side near the edge and extending one-half the 
length of the floor beyond each end; a corrugated iron 
roof, with its eaves level with the floor, covers the 
platform. This is carried on a frame, divided in the 
middle of the floor, mounted on small car wheels 
traveling on the rails. The drying of the beans is 
accomplished on this floor by spreading them over it 
and exposing them to the sun. The roofs are to pro- 


COCOA DRY-HOUSES IN TRINIDAD—MIXING THE BEANS. 


tect them from the rain and dews, and are kept 
wheeled back on the extended tracks when the sun is 
shining. As soon as the beans reach the dry-house, 
they are placed in the “sweat box” or pit, where they 
are closed up tight and allowed to ferment for some 
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time. This process requires very careful attention to 
prevent the temperature from getting too high and to 
stop the fermentation at the proper time to insure 
the proper flavor, as well as the fitness for the preser- 
vation of the beans. 

The next process is the drying, which is 
accomplished by spreading the beans in a 
layer over the platform and drying them 
in the sun. Laborers are kept constantly 
stirring them, while exposed to the sus, 
with a wooden rake, so that they will dry 
evenly. Each morning, during the early 
stages of the drying process, the beans are 
gathered into a heap in the middle of the 
floor and given a thorough mixing. This 
is sometimes accomplished by the laborers 
mixing and kneading them by treading 
them with their bare feet, as shown in the 
illustration. This is known as “dancing the 
cocoa” and renders the beans smooth and 
uniform in color. It usually requires ten 
days or two weeks to finish the drying, de- 
pending on the weather; a great many at- 
tempts have been made to dry the beans 
artificially with more or less satisfactory 
results, but no generally satisfactory drier 
has yet been designed, and the open dry- 
houses are in general use throughout the 
island. It only remains, however, for some 
ingenious mind to make a careful study of 
the requirements. The most difficult prob- 
lem seems to be to get an artificial drier 
that will give the proper color to the dried 
beans—the brick-red color, and the property 
of retaining it is a very important feature 
in the cocoa market. The dried beans, 
when ready for market, are put in canvas 
bags holding about 150 pounds, and the 
name of the plantation stenciled on the 
bags, these names or brands at times be- 
coming very prominent in the market for 
the quality of cocoa the plantation is re- 
puted to produce. 

The manufacturing, which is invariably 
done in northern factories, consists of roast- 
ing the beans in a revolving cylinder; this 
develops the aroma and fits them for crush- 
ing. After the beans are crushed they are 
screened to separate the “nibs,” or crushed 
nuts, from the shells. The nibs are then ground to 
a fine meal; this is put in sacks and put in a powerful 
press, where it is subjected to heat and pressure, and 
the fat, known as “cocoa butter,” is squeezed out, and 
the hard substance left in the sack has only to be 
broken or powdered to became the pure chocolate, 
and this more or less adulterated is the chocolate of 
commerce. 

ee 
THE PAN-AMERICAN EXPOSITION. 

The Pan-American Exposition is rapidly nearing 
completion. There still re- 
mains considerable work 
for the gardeners, and 
a number of exhibits are 
yet to be installed. All of 
the principal buildings are 
entirely finished, and only 
a few minor structures are 
in a state of incomplete- 
ness. A notable exception. 
however, is the Art Buiid- 
ing, which will not be 
opened for some weeks. 
We present a number of 
engravings prepared from 
photographs taken by the 
staff-photographer of the 
SCIENTIFIC AMERICAN. They 
embrace a number of new 
views and subjects which 
have not before been pho- 
tographed. The current is- 
sue of our SUPPLEMENT is 
largely devoted to the Ex- 
position and contains a 
large number of engrav- 
ings of the various build- 
ings and groups of stat- 
uary, and is accompanied 
by an extended article. 

The pictures which we 
publish this week are in- 
tended, as far as possible, 
to give an idea of the at- 
tention which has been 
given, not to the buildings 
proper, but to what might 
be considered special features of the Exposition, such 
as the effects produced by the aid of canals, bridges 
and landscape gardening. The mall which connects 
the two most important entrances, which are most 
used by visitors, is spanned and decorated with orna- 
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Venice in America, from the Rialto. One of the Smail Canals. 
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The Topsy-Turvy House. . lz-inch Breech-Loading Ritle on Disappearing Carriage, 
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mental trees and shrubbery. It is embellished by 
statues, and is lighted at night by posts, the top of 
each being a mass of small incandescent lights, for 
the arc light is banished from the grounds except for 
illuminating outskirts of the reservation, the result 
being there are no excessively bright points to strike 
and offend the eye. The Grand Canal, which is over 
a mile in length, extends around the central group of 
large buildings, and is shown in several of our en- 
gravings. The outer bank of the Canal and the banks 
of the lagoons are sodded and set with trees anc 
flowers, producing vistas of great beauty. The canals 
are crossed by many bridges, and statues, groups of 
statuary and fountains are distributed with a lavish 
hand. The buildings with their polychromatic decora- 
tion compose admirably with the water, bridges, 
statuary, trees and flowers. 

Even the attractions of the Midway in many cases 
fit in admirably with the architecture of the buildings. 
This is especially the case with “Venice in America,” 
which is composed of a number of replicas of Venetian 
palaces, shops, bridges and canals, and gondolas, with 
real gondoliers, can be engaged to make the circuit 
of the Canal. The “Topsy-Turvy House” is one of the 
oddest attractions on the grounds. It represents a 
house standing on its roof. The visitor enters through 
the roof and after going up or rather down several 
flights of stairs, he reaches the cellar, which is con- 
verted into a roof garden. Even the flower-pots on 
the balcony are upside-down. One of the most inter- 
esting exhibits is the 12-inch breech-loading rifle on a 
disappearing carriage, which is in the rear of the Gov- 
ernment Building. The government exhibit, as a 
whole, is remarkable for its completeness, and the 
visitors are sure to appreciate tnis fine example of 
ccaorican ordnance manufacture. 

— = +0 
A PNEUMATIC SPRING FOR VEHICLES. 

The shocks to which a vehicle is subjected as it 
travels over an uneven road are absorbed in a novel 
way in an invention patented by William W. Humph- 
reys, of Sheffield, Ill. 

The two parallel reach-bars, connecting the front 
and rear axles, are concaved to receive two long pneu- 
matic cushions, A, each closed at one end and provided 
with an air-valve at the other end. Curved saddle- 
plates, B, are carried by the cushion-springs to sup- 
pert the vehicle-body, and are prevented from being 
accidentally displaced by means of bolts. 

When the cushions are inflated, the jolting of the 
vehicle is so thoroughly absorbed, that only a gentle 
rocking motion is felt by the occupants. Automobiles 


PNEUMATIC CUSHION FOR VEHICLES, 


and two-wheeled vehicles can also be fitted with the 
pneumatic cushion. 


+8 

Document 384 of the Fifty-sixth Congress. 

We have received Document No. 384 of the Second 
Session of the Fifty-sixth Congress, dealing with the 
damage to property at Pomeroy, Ohio. The Secretary 
of War states that he has the honor to transmit a letter 
from the Chief of Engineers, U. S. A., submitting cer- 
tain facts relative to the claim of Mrs. B. N. Reuter, 
amounting to $1, for damages to a window and curtain 
in her residence, caused by a fragment of rock thrown 
by a blast by government employes while removing 
rock from the river bed and banks of the Ohio River, 
at Pomeroy, Ohio. The Chief Engineer considers that 
damages inflicted by the torts of the government offi- 
cers or agents are in the nature of unliquidated dam- 
ages which no executive officer has authority to settle. 
He therefore recommended that Congress be asked 
to insert the following amount in the next general 
deficiency bill: 


Pomeroy, Orrtoe, November 5, 1900. 
U.S. Government to Mrs. B. N. Reuter, .Dr. 


To one 14x32 double-strength glass..........8 50 
Glazing SAME: vis Kei sriesene-e 6D bile Zoavenerelara. bore 1a deat 25 
One curtain damaged ............. 222200000 25 
TROGR aaah te Sot erenciays ers are Weoniga eh oles syemiee ye tela te $1.00 
-———-___ == + 0 


The estimated number of telephone exchange con- 
nections in the United States is 1,825,000,000 annually. 
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A NEW METAL RAILWAY TIE. 

Perhaps no railway appliance contains so much 
promise for the future as the metallic tie; for the 
time will soon come when our fast-disappearing 
forests must necessitate the abandonment of the 
wooden sleeper for the more durable and stronger 
metal tie. The illustration which we present here- 
with pictures one of the latest attempts which have 
been made to provide a metal tie which will answer 
the needs of the modern railway. The inventor of 
the tie is Mr. Chester Rabert, Coalburg, W. Va. 
Fig. 1 is a general view of the tie; Fig. 2 is an 
enlarged sectional view; Fig. 3 is an enlarged cross 
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A NEW METAL RAILWAY TIE. 


section of the tie; Fig. 4 shows a split-wedge em- 
ployed; Fig. 5 represents a novel washer serving to 
hold the rail in place; and Fig. 6 shows a method 
of securing the rail at any angle and at any point on 
the tie. 

The tie is composed of interlocking upper and lower 
sheet-metal sections. The sections are so bent that the 
general outline of the tie in cross section, as shown 
in Fig. 3, shows a wide flat base and top, sharply 
reentrant sides and corresponding vertical parallel 
side portions. Interposed between the side portions 
is a reinforcing block of metal, extending the entire 
length of the tie. The vertical portions and the block 
are firmly bolted or riveted together. By reason of 

the peculiar hollow form this construction 
combines great strength and lightness. Down- 
ward strains upon the upper section of the 
tie are concentrated upon the _ reinforcing 
block. 

Each rail, as shown in Fig. 2, is secured to 
the tie by a curved bolt extending through open- 
ings in the top of the tie and seated in a saddle, 
A (Fig. 2); the ends of the bolt pass through 
washers, B, overlapping and securing the base 
of the rail. The rail is seated upon a piece of 
hard felt or other sound-deadening material. 
As shown in Fig. 5 the washers have a circular 
body portion designed to rest upon the upper 
face of the tie, and an extended lug or pro- 
jection overlapping the edge of the rail-base. 
The under surface of each washer is cut away 
beneath the lug portion to form a shoulder or 
abutment bearing against the edge of the rail- 
base. 

The curved bolt connecting the washers is seated in 
a groove formed in the under surface of the saddle, 
A, and in a recess extending throughout the entire 
length of the reinforcing-block. The saddle, A, and 
the lower opposing face of the top of the tie are both 
toothed, so that a firm interlocking connection is pro- 
vided to prevent longitudinal movement of the sad- 
dle. <A split-wedge of the form shown in Fig. 4 is 
used to straddle the bolt and to pass between the 
central reinforcing-block and the saddle. 

As shown in Fig. 5, the rail may cross the tie and 
be secured to it at any angle and at any point. It 
is necessary merely to make two openings in the 
top of the tie at the proper point for the passage of 
the curved bolt—a construction clearly serviceable for 
sidings and switches. 

By reason of the serrated connection of the saddle 
and tie the rails may be transversely adjusted to the 
proper gage while the parts are loose. Upon tighten- 
ing the bolt the saddle and rail are positively locked 
against movement transversely to the rail. This 
done, the wedge shown in Fig. 4 is driven home. 
It will be seen that Mr. Rabert has invented a 
metallic tie which combines with the lightness of a 
cubular structure, unusual stiffness, and provides an 
anyielding bearing at the point of greatest stress. The 
track gage can be simply and accurately adjusted 
by means which obviate the spreading of the rails 
and vet permit readjustment without removing the 
Yaiis. 
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Aleohol Motors. 

In an address recently made by M. Oelers, a promi- 
nent engineer, before the German Distillers’ Associa- 
tion upon the subject of alcohol motors, he brings out 
the following figures to show the cost per horse power 
hour for motors using gasoline, petroleum, illuminat- 
ing gas, or alcchol, the figures being an average for 
several motors of each type, of the systems most used 
in Germany. According to these data, the gasoline 
motor consumes 0.77 pound per horse power hour, 
representing a cost of $0.031; a motor using ordinary 
petroleum, 0.88 pound, or $0.025; an average gas motor 
costs $0.021 per horse power hour; the alcohol motor 
uses 0.98 pound, or $0.026. ‘the conclusions brought 
out by M. Oelers are that the alcohol motor runs at a 
less cost than the gasoline motor, at about the same 
cost as the petroleum motor, but at a somewhat 
greater cost than the gas motor. He concludes that 
alcohol will no doubt render great services in agri- 
culture for engines and tractors, as well as for auto- 
mobiles. 

—_—__s-+6>o___—_—_—_—_"—_ 
Education of German Children in Foreign 
Countries. 


Consul Hill, of Amsterdam, March 19, 1901, reports 
that, in a recent German appropriation bill, provision 
has been made for subventions for 125 schools for the 
German education of German children in foreign coun- 
tries. For a school at Constantinople, $7,140 is al- 
lowed; for three schools at Buenos Ayres, $4,284; for 
one at Galatz, $2,665; and $2,380 for a high burghal 
school and $238 for a deacon school at Antwerp. <A 
high school for girls at Brussels also receives $2,380. 
Four schools at Bucharest together receive $2,380. 
A school at Pretoria is granted $1,428 and one at 
Johannesburg, $2,522.80. There are 29 German schools 
in Brazil, 12 in China, 12 in the British colonies, 12 in 
Roumania, 11 in Egypt, etc. 

ee ee 
A SUPPLEMENTAL SEAT FOR VEHICLES. 

Among the patents lately issued in the United States 
is a third seat for two-seated vehicles, the invention 
of Nelson Marsh, of Bernardston, Mass. The seat is 
bolted to a detachable skeleton-frame constructed with 
a horizontal part resting on the seat-cushion. A down- 
wardly-extending hook part receives the rear end 
of the cushion. A firm support is provided by a cross- 
bar resting on the cushion. 

As shown in our illustration, the supplemental seat 
is placed in the middle of the main seat in an ele- 


A DETACHABLE THIRD SEAT FOR VEHICLES. 


vated position so that it will interfere but little with 
the occupants of the main seat. 
ee a 
The Current Supplement. 

The current SUPPLEMENT, No. 1327, might be called 
a Pan-American number, as the Buffalo Fair occupies 
a considerable portion of the paper, and is illustrated 
by nine engravings showing many of the principal 
buildings and the remarkable decorative sculpture. 
The article was prepared after a recent visit to Buffalo 
by one of our staff especially for this purpose. “Sig- 
naling to Mars” is by Sir Robert Ball. ‘“Syntonic 
Wireless Telegraphy” is a resume of Marconi’s recent 
lecture on the subject. “The Distribution and Con- 
version of Received Currents” is by Henry Gordon 
Stott, and is accompanied by eleven engravings. “The 
Citizen: His Schools, His Industries, His Life,” is by 
Prof. R. H. Thurston. “Blackfoot Amusements” is by 
John McLean. 
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RECENTLY PATENTED INVENTIONS. 


Electrical Apparatus. 

SWITCH.—-JosppH C. De JANISCH, Avenue 
des Champs Elysées 121, Paris, France. Wach 
contact-piece of the switch is operated by 
means of two movable buttons which project 
alternately beyond the casing of insulating 
material inclosing the contact pieces. The ar- 
rangement of the buttons, either one of which 
projects when the opposite button lies within 
the casing, obviates any cause for hesitation 
in operating the switch when turning on or 
shutting off the current. 


Mechanical Devices, 

ADDING-MACH INE. Dr. Pierce HUBERT, 
Louisville, Ga. The principal parts of this 
adding-machine are a series of rotatable disks 
or wheels, the peripheries of which bear nu- 
merals. Pivoted levers actuated by depres- 
sible spring-keys also bearing numbers, oper- 
ate the disks or wheels. The improvements 
devised have resulted in greater simplicity 
and economy of construction and in a more 
trustworthy and rapid operation. 

LUNI-TIDAL TELLUURIAN.—THomas Mc- 
DonxnoucH, 913 Canal Street, Ottawa, Ill. By 
means of this apparatus pupils can be shown 
in a simple and convincing manner the cause 
of the tides and the phases of the moon, as 
well as the causes of eclipses and other celes- 
tial phenomena. 


MACHINE FOR 


WHIPPING CREAM.— 


FEuinio Monrant, Manhattan, New York city. | 


The machine consists of a framework, in the 
upper part of which a countershaft is jour- 
naled, connected by belt and pulley with an 
auxiliary shaft journaled in the lower part. A 
beveled gear on the end of the auxiliary shaft 
meshes with a gear on a_ base-plate, which 
earries the vessel of cream. From the coun- 
*ter-shaft a support, which carries beaters. ex- 
tends downwardly into the vessel. By means 
of belt and pulley, the beaters are rotated in 
the dish. 


CHAIN-WRENCIL, — Witiiam H. Brock, 
Long Island City, N. Y. In the wrench form- 
ing the subject of this invention two different 
units of adjustment are available, the one, as 
in ordinary wrenches, corresponding with the 
distance between the choin-pins and the other 
a fraction of this distance. The second ad- 
justment is due to a novel arrangement of the 
hooks for engaging the chain. ‘Thus finer ad- 
justments are obtained than are possible with 
ordinary chain-wrenches. 

AUTOMATIC LETTER-BALANCE.—Joseru 
C. De JANiIscH, Avenue des Champs Elysées 
121, Paris, France. <A series of weighing op- 
erations is automatically effected by means of 
weights corresponding each to a unit charge 
or load placed in the weighing-pan of the ap- 
paratus. The weights are so combined with 
an oscillating-lever that the load put upon the 
weighing-pan causes the successive rising of 
the weights until the beam is in equipoise. 
This equipoise occurs when the charge in the 
pan is equal to the total! weight of the uplift- 
ing weights and the total weight increased 
by a unit charge or load. Thus, whole valua- 
tions can be automatically obtained. 

CONCENTRATING-J1IG.—SAMUEL Orr. Lead- 
ville, Colo. The invention provides an 
proved concentrating-jig for 
they are brought from the mines, in order to 
separate the ores according to their specific 
gravity. The float silver and float gold are 


im- 


carefully saved. The jig is arranged to be 
worked with a comparatively small quantity 
of water, which can be used over and over 
again. 


EXHIBITING DEVICE.—CuHartes E. Lucke, 
Wingsbridge, Bronx, New York city. This ex- 
hibiting device belongs to a class of advertis- 
ing-machines which intermittently move a 
band or ribbon carrying the advertisements to 
be displayed. In such machines it has always 
been a matter of considerable difficulty to 
bring the picture or other sign into proper po- 
sition. By means of a simple compensating 
device the inventor has succeeded in thus ad- 
justing the position of each advertisement, 
notwithstanding the variation in the diameter 
of the roll or band of ribbon. An improve- 
ment is also incorporated in the invention, 
which provides a new means of illuminating 
the sign. 

STIPPLING-MACHIN E. — Gusrav 
Manhattan, New. York city. This machine is 
to be used in lithography to reproduce any 
design made with pencil, brush, or other draw- 
ing implement. The novel features of con- 
struction are an elastic diaphragm carrying 
isolated stipple-points. These points are close- 
ly related to one another and extend loosely 
through an apertured plate so that they are 
kept apart. 

DRIER. — Joun WaterRHOUSE, Manhattan, 
New York city.—The drier is an improvement 
upon a machine for drying fruit, meats, sand, 
and the like, invented by Mr. Waterhouse and de- 
scribed and illustrated in the Scirntiric Ammr- 
IcaAn of June 9,1900. The improved drier consists 
of a rotary tumbler through which a series of 
perforated pipes extend. The perforations in 
the pipes are located at one side and nearest 
the wall of the tumbler. ‘he pipes are sup- 
plied with air, and are consecutively opencd 
and closed. The valve of each pipe remains 
open as long as it is covered with the material 
rolling down the sides of the tumbler. 

ENVELOP-SEALING MACHINE. — ALFRED 
Weypricn, Brooklyn, New York city.—The ta- 
ble upon which the envelop is placed to be 
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; gearing _mechanism 
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sealed is stationary or has a limited cushioned 
movement. Means for dampening the gummed 
surface of the envelop are provided. Sealing- 
rollers are moved to and from the table. By 
means of a gage or guide, envelops of various 
sizes can be sealed by the same machine. ‘The 
actuating mechanism of the sealing-rollers and 
their carriage is so constructed that the seal- 
ing section of the envelop at the forward 
movement of the carriage will be received be- 
tween the rollers during the return movement 
of the carriage in order-to allow the mucilage 
to dissolve. But when the carriage again 
moves forward, the sealing-rollers are set in 
motion and the envelop held between them is 
discharged. 


Vehicles and Their Accessories, 

VEHICLE.—Jran Rey, Maxwell, Cal. The 
invention is a three-wheeled wagon especially 
adapted fer farm and city use, and in places 
where a wagon and dray can be used. 
wagon-bed is a platform having slats, the ad- 
jacent ends of which fit in rabbeted seats on 
the rear axle. At the front end of the plat- 
form is a vertically-pivoted frame. ‘he plat- 
form, being very low, can receive its, load 
easily and is not liable to be overturned. 

BICYCLE DRIVING-GEAR. — Ocrave Ror- 
ERT, Paris, France. The inventor has devised 
an elastic gearing mechanism, the different 
parts of which are interchangeable. 
serews, and bolts are dispensed with. The 
is based on a_ principle 
which permits the parts to be easily manufac- 
tured, and the gearing of the pinions to oper- 
ate perfectly. The transmission shaft being 
uninterrupted and rigid, the machine is easily 
handled. 

COUPLING FOR HAME - TUGS AND 
TRACES.—OraANGE A. DEAN, Toulon, Ill. The 
coupling is so constructed that the hame-tugs 
and traces can be made lighter than usual and 
yet to stand much more strain than when 
connected in the usual way. ‘The pull on the 
hame-tugs is about equally divided. By means 
of this coupling, the trace can be lengthened 
or shortened through the medium of the hame- 
tug without punching holes in the trace. 


Railway Contrivances. 

ELEVATED RAILWAY.-—JoHn W. Goncr, 
Kinderhook, Ala. The railway is particularly 
adapted to fill the wants of sma!l communi- 
ties. The road can be built over level or hilly 
country at small expense, and can be _ pro- 
vided with either single or double tracks. A 
uniform tension is to be maintained in the 
tracks and supporting cables during the va- 
rious changes of the weather,—a_ result 
by mechanism deflecting 
the track laterally at intervals from a straight 
line and sometimes by a lengthwise pull on 
rails and cables. 


Miscellaneous. 

LAMP. — BomMonsen DorRABIEE PUDUMJER, 
Charni Road, Opp. Allbleso Pag, Bombay, 
India. The lamp is a triplex lamp which can 
be used with an oil light alone, with oil or 
with acetylene, or candle, or acetylene or can- 
dle alone. The lamp, although especially de- 
signed for vehicles, can also be used for other 
purposes by slightly modifying the construc- 


SUSPENDERS AND SHIRTWAIST AT- 
TACHMENT.—Ratpu B. Heap, Fairbury, Il. 
When suspenders are worn over shirtwaists or 
shirts the effect is not pleasing. Hence, it is 
customary to arrange suspenders beneath the 
shirtwaist by providing slits in the material 
near the waistband of the trousers. The in- 
vention is an improved clasp for temporarily 
securing the suspender ends to the shirtwaist. 

HOOK-PLATE FOR LAMPHOLDERS OF 
MINERS’ CAPS.—AupbtrEy H. Srow, Ilunter, 
W. Va. ‘The lamps generally used by miners 
consist of an oil-cup having on one side a spout 
for the wick and on the opposite side a hook 
for attaching the lamp to its holder or sup- 
port. It is often necessary for the miner to 
remove his lamp and replace it quickly with 
one hand alone. With the hook-plates now in 
use such removal is very slow, owing to the 


‘difficulty of finding the proper hole with the 


end of the lamp-hook. 
overcomes this difficulty. 


The present invention 


BASE-VPLATE FOR LAMPHOLDERS OF 
; MINIERS’ CAVS.—Atvo.irey H. Srow, Hunter, 
W. Va. ‘The first and main object of this in- 


vention is to provide a base-plate readily ad- 
justable to any size of lamp, while also pro- 
viding, incidentally, a base-plate having the 
strength of the usual ribbed base-plate. The 
lamp is thus kept from swinging, not merely 
sidewise, but in any direction. Waste oil is 
carried off very simply. The cost of manu- 
facture is comparatively small. 

GARBAGE-HOLDING ATTACIIMENT FOR 
SINKS.—CuHaritey FE. Cox, 4824 Clark Street, 
Chicago, Ill. The attachment is a receptacle 
applied to the bottom of a slop or kitchen sink 
for the purpose of arresting grease and solid 
substances, while allowing water to pass free- 
ly into the waste-pipe. The receptacle is pro- 
vided with a trap, so that foul odors cannot 
pass upward to pollute the air above the sink. 

SKIRT-SUPPORTER. —-- Aba M. WALLACE, 
Princeton, Ind. The invention provides a sim- 
ple supporter which is to he attached to a cor- 
set, and with which a skirt may be readily 
connected and held without danger of becom- 
ing detached. No sharp points liable to scratch 
or prick are anywhere present. 
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COMBINED CANE AND UMBRELLA.— 
Rurus War es, Jr., 505 Chestnut Street, Phil- 
adelphia, Pa. As the title of the invention in- 
dicates, the inventor has combined a cane and 
an umbrella in one device. So compact is the 
construction that the cane, when the umbrella 
parts are folded, presents the appearance of a 
neat walking-stick. 

LAMV-CHIMNISY CLEANER. — Dante 
ZWILER, Sumneytown, l’a. The cleaner com- 
prises a handle; two hooks, oppositely-formed 
on a looped wire rod, the looped portion of the 
rod being bedded in an end portion of the 
handle, and a ferrule adapted to secure the 
wire loop on the handle. The hooks hold the 
sponge or cloth. 

DRAINING DEVICE.—SaMuve. If. Bouin, 
Ittabena, Miss. The object of the invention 
is to provide a new device especially designed 
for removing surface water, such as that of 
ponds, ditches and the like, to a lower stratum. 
The invention consists of a box provided with 
a perforated inlet-pipe, a like outlet-pipe, and 


‘an air-pipe. 


DRIVE-WELL DEVICE.—CuHarRLES F. ALLEN 
and Wini1aAM B. Grow, Hueneme, Cal. The 
invention provides novel features of construc- 
tion which permit the free and rapid inser- 
tion Of the well-casing into a_ vertical 
foration in the ground without injury to the 
casing, and which will also permit the ready 
removal of the casing. The lower end of the 
well-casing is provided with a novel point 
which can be driven independently of the main 
portion of the well-casing. Thus, a vertical 
hole is produced of greater diameter than that 
of the casing, and thus the casing can be al- 
lowed to drop into the well-hole. 

NOTE-PROJECTION. — JoHn 
Hoboken, N. J. 


Krurr, West 
The invention relates to note- 
sheets or barrels for mechanical musical in- 
struments, and provides an improved note- 
projector of peculiar formation, which is ex- 
ceedingly strong and, therefore, not liable to 


‘bend or break. 


SPECTACLES OR EYNGLASSES.—VERNER 
R. Gates, Sherman, Mich. Mr. Gates has de- 
vised a slip-lens holder of simple construction 
so arranged that when not in use it can be 
turned down toward the face and held sub- 
stantially at right angles to the main lenses. 
These changes in position can be made without 
removing the glasses from the nose. 

TOBACCO-PIPE:—Dominco J. G. FERREIRA, 
Butte, Mont. The tobaccc-pipe is so con- 
structed that a perfect draft is insured and a 
ready means provided for cleaning the pipe 
whenever desired. Nicotine is discharged mere- 
ly by blowing through the mouth-piece. 

FABRIC. — Jonn A. ScHARWATH, Jersey 
City, N. J. The fabric is to be used particu- 
larly as a roofing material or siding for build- 
ings. Not only is the fabric waterproof, but 
also flexible, light and strong, and not liable to 
suffer deterioration by reason of changes in 
temperature. 

CIGAR-TIP CUTLTER.—CuHartes WW. B. 
Mouony, Bulawayo, Rhodesia, South Africa. 
The purpose of this invention is to provide a 
cigar-tip cutter, which, while effective for the 


| purpose in hand, will nevertheless be so sim- 
;ple and cheap in construction that one may 


be applied to each cigar. Hence, when the tip 
of the particular cigar to which it has been 
applied is cut, the cigar-tip cutter can be 
thrown away.- 

SECTION-GAGH FOR JOISTS, COLUMNS, 
KTC.—WILHELM Donn, Bielefeld, Germany. 
The gage or slide rule devised by the inventor 
ascertains the size of the section required for 
a joist designed to sustain a certain load. The 
gage or slide rule will show the size of the re- 
quired section of the joist for any load, length 
of joist, and safe limit of stress. 

STOP FOR CUT-OFF SAWS.—Amos W. 
MrILuen, Overton, Cal. The invention is an 
improvement in stops or gages used in connec- 
tion with saws for cutting timber into lengths 
The construction is such 
that the stop can be quickly changed for dif- 
ferent lengths while the saw is in motion. 


COLUMN.—Jospr A. OHMAN, Manhattan, 
New York city. This column is to be used in 
the construction of fireproof buildings, the ob- 
ject being to make the column light, yet 
strong, and to enable the sections to be readily 
formed by rolling. 

DETECTOR DEVICE FOR BOTTLES, ETC. 
—-Epwin J. Brown, Oneida, N. Y. The in- 
vention is an improvement in devices for pre- 
venting the filling of glass bottles or jars 
with glass tops. Ordinarily such devices are 
part of the bottle or require some change in 
its shape. ‘This invention does not affect the 
and requires no change in its shape. 
After the receptacle has been used once it 
can be used again for the same or for other 
purposes. The detector device, however, can 
be used but once, for it is destroyed imme- 
diately by the mere uncovering of the recep- 
tacle. 

TRUNK-HANDLE. — Bertniz M. WILHITE 
and Frank A. Hoyt, Gordon, Neb. The pur- 
pose of this invention is to provide a handle 
for trunks, which when grasped by a person 
will not tend to crowd the hand against the 
side of the trunk. It will, on the contrary, 
spring outward, so that the trunk can be con- 
veniently lifted and carried. This end is at- 
tained by means of a spring which runs longi- 
tudinally through the handle. 

Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patertee, title of 
the invention, and date of this paper. 
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Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili find inquiries for certain classes of articles 
in consecutive order. If you manu- 
facture these goods write us at once und we will 
send you the name an@ address of the party desir- 
ing theinformation. Im every case it is neces= 
sary to give the number of the inquiry. 

MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 765.--For manufacturers of small 
spinning and grinding machinery and also printing 
presses and types. 

TURBINES.—Leffel & Co. Springfield, Ohio, U.S. A. 


Inquiry No. 766.—For manufacturers of printer’s 
chases. 


“U.S.” Metal Polish. 


Inquiry No. 767.—For the address of malleable 
i110 works that are nearest Portland, Me. 


WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
of alloy 


Indianapolis. Samples free. 


Tnquiry No. 768.—For manufacturers 
wire, also roll plate wire in fitty ounce Jots. 


Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Inquiry No. 769.—For cheap stone orglasssets in 
mountings for wire work. 


Dies & Special Machinery. 
Ottawa, Ill. 


Inquiry No. 770.—For castings for gasoline ei 
gines from 10 to 12 horse power, vertical, 


Amer. Hdw. Mfg. Co. 


Sheet Metal Stamping: difficult forms a specialty 
The Crosby Company, Buffalo, N. Y. 

Inquiry No. 97'71.—For manufacturers of_ belts 
suitable for sand belts, also for crushed glass for tue 
same, 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


Inquiry No. 77:2.—For manufacturers of rotary 
pumps. : 


For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 


Inquiry No. '77:3.—For manufacturers 
matic sewing machines. 


Rigs that Run. Hydrocarbon system. 
Louis Motor Carriage Co., St. Louis, Mo. 


Inquiry No. 774.—For 
densed milk machinery. 


of auto- 
Write %! 


manufacturers of cor- 

Our Specialties :—Steel rims, steel tubes, steel boilers. 
The Standard Welding Co., Cleveland, Ohio. 

Inquiry No. '775.—For manufacturers of molds for 
making different images out of Plaster of Paris. 

Ten days’ trial given on Daus’ Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 


Inquiry No. '776.—For manufacturers of small 
riveting machines. 
SAWMILLS.—With variable friction feed. Send for 


Catalogue B. Geo. 8S. Comstock, Mechanicsburg, Pa. 


Inquiry No. 777.—For the most approved method 
and machinery for the evaporation of salt. 


Wanted—Punch and Die Work, Press Work and light 
Manuf’g. Daugherty Novelty Works, Kittanning, Pa. 


Inquiry No. 778S.—For an improved method of 
screehing bank sand or gravel. 


Gear Cutting of every description accurately done. 
The Garvin Machine Coa., 149 Varick, cor. Spring Sts., N.Y. 


Inquiry No. 779.—For manufacturers of carpet 
cleaning machinery. 


Weare equipped to manufacture all kinds dr special- 


ties. Sendsamples. Chicago Handle Bar Co. Chicago I]. 


Inquiry No. 7S0.—For parties to manufacture a 
small special machine. 

Kester Electric Mf’g Co’s, Self-fluxing solider saves 
labor, strong non-corrosive joints, without acid, Chic- 
ago, Ill. 

Inquiry No. 781.—For parties to manufacture an 
improved tool i. the form of a small pipe cutter for gas 
fitters’ and mac hinists’ use. 

The celebrated “‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Footof East 138th Street, New York. 
ot 


Tnquiry No. 78'2.—For manutacturers steel’ 


grain elevators. 

The best book for electricians and beginners in eiec- 
tricity is ‘* Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N.Y. 

Inquiry No. '783.—For machinery for the manu- 
facture of brass disk pins. 

Wanted.—General Superintendent for large manufac- 
turing concern near New York. Must be an executive 
and organizer of ability and force. Give age, refer- 
ences, experience etc.—E. B. B., 16 and 18 Park Place, 
N. Y. City. 

Inquiry No, 4S4.—For manufacturers of plain box 
delivery wagons suitable tor coal. 

$a9~ Send for new and complete catalogue of Scientitic 
and other Books forsale by Munn & Co.,361 Broadway, 
New York. Free on application. 


Inquiry No. 785.—For manufacturers of tile 40 to 
42 inches in diameter. 


Inquiry No. 786.—For manufacturers of observa- 
tory and field telescopes. 


TInauiry No. 787.—For an outfit to equip a large 
room for cold storage by the use of liquid air. 


Inquiry No. ?8S.—KFor manufacturers of patent 
car steps and coverings for same. 


Inquiry No. 7S9%.--For manufacturers of small 
brazed brass tubing, 


Inquiry No. 790.—Fov a machine capable of giv- 
ing 20C candle power incandescent light, Wound for 220 
volts, and direct)y connected to engine. 


Inquiry No. 791.—For manufacturers of foun- 
tain pens for expurtation to Russia. 


Inquiry No. 79:2.—For a machine for making large 
wooden bowls or trays. 


Inquiry No. 793.—For manufacturers of iron and 
copper smelting furnaces, using crude petroleum for 
fuel, 


Inquiry No. 794.—For parties to make battery 
carbons accerding to specifications. 


Inquiry No. 795.—For a good, second-hand incan- 
descent dynamo from 200to 800 or 1,0U0 lights. 


Inquiry No. 796.—F¥or information for lighting 
small towns with acetylene gas. 


Inquiry No. 797.—For amachine for making straw 
into fuel. 


Inquiry No. 79S.—For parties to make acetylene 
gas generators to order. 


Inquiry Nos 799.—¥or sheet metal workers. 


_ Inquiry No. S00.—For a directory of American 
iron manufacturers containing alist of such concern: 
using annealing furnaces of whatever type. 


Inquiry No. S0i.—For manufacturers of show 


case materials, such as show case moldings, etc. 


Inquiry No. S02.—For a small ozone generator for 
commercial use. 
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Inquiry No. 803.—For dealersin small bevel gear 
wheels in large quantities and of special dimensions. 


Inquiry No. 804.—For a beuler run by crude petro- 
leum, gas or gasoline. 


Inquiry No. 805.—For manufacturers of novelties. 


Inquiry No. 8O06.—For machinery for the manu- 
facture of macaroni. 


Inquiry No. 807.—For a machine for 
ally cutting and shaping sticks. 


Inquiry No. SU0S8.—For dealers in powdered mica. 


Inquiry No. S09.—For manufacturers of second- 
hand core @rills. 


Inquiry No. 810.—For bluing in dry paper form in 
quantities. 

inquiry No. S1ti1.—For manufacturers of water 
regulators attached to the meter to control pressure. 

inquiry No. S12.—For manufacturers of can label- 
ing machines, 


Inquiry No. 813.— 


antomatic- 


For manufacturers of sponge 


in sheets or shapes to order, 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
dat. of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(8199) J. E. H. asks: 1. How to tina 


sold*ring iron. A. File the bolt clean over 
the part to which the tinning is to be applied. 
Wet this part with soldering fluid. Heat the 
bolt till it is hot enough for use and rub it 
into solder placed upon a piece of tin. If this 
does not secure an even coating, heat the bolt 
again and attend to the bare spots in the same 
manner as before. If you use a soldering pot, 
you can keep sal-ammoniac on top of the solder, 
and dip the iron into the solder through the 
liquid. 2. How to magnetize steel so as to 
use it as a tack hammer. A. Forge the ham- 
mer of good tool steel and harden the ends. 
Then magnetize by a dynamo or by another 
magnet in any of the modes which have re- 
cently been described several times in this col- 
umn. 8. Some process for hardening steel and 
also be tough. I want to know -this, as I use 
chisels in my work. A. We fear you are ask- 
ing an impossibility. Woodworking chisels 
are tempered so high that they are of neces- 
sity brittle. If they were tempered low, they 
would be too soft to hold an edge. 


(8200) HE. T. asks: 1. In any form of 
magnet does it increase the magnetism to any 
practical extent by winding near the poles, all 
conditions being equal?’ A. All conditions be- 
ing the same, the magnetizing force is propor- 
tional to the number of ampere turns, without 
‘reference to the arrangement ‘of the turns. 
But the length of, the circuit affects the num- 
ber of lines of force inversely. The longer the 
circuit the fewer the number of lines. The 
form of the magnet must be determined by 
the space at one’s disposal, and the circum- 
stances. 2. Does it increase the magnetism 
by spreading the winding over a larger area 
than by winding in a bunch’ A. A turn of 
wire near the core is very much shorter than 
one further away. Hence it requires less cop- 
per if the magnet is made longer. Here a bal- 
ance must be struck between length and 
diameter, according to the particular case. 3. 
How can I make a depolarizing salt cell? A. 
All closed circuit cells have depolarizers; the 
Daniell’s or the gravity are the most constant 
of these. See SUPPLEMENTS Nos. 157, 158, 159, 
price ten cents each. Sulphate of copper is 
the depolarizer used in these cells. 4. Can the 
speed of a motor be controlled by allowing the 
current to pass through part of the winding on 
the field and switching on the rest as required? 
A. To a certain extent. 


(8201) F. M. asks: Can you inform 
me how to make a good dry battery, 
I can get a book on the same? A. 
‘SUPPLEMENTS Nos. 792 and 1001, 
cents each. 


(8202) A. B. C. asks: Where and at 


what price can I get a book treating in scien- 
tific fashion such recent advances in electricity 
as wireless telegraphy? If the book also con- 
so much the 


tains such matters as the X-ray, 


or where 
Consult 
price ten 


better. A. We can send you Fahie’s “Flistory 
of Wireless Telegraphy,” price $2 by mail; 
Rottone’s “Radiography,” price $1 by mail; 


Jeadowcroft’s “A BC of the X-ray,” price $1 
oy mail; ‘“Icxperimental Science,” $4. 


(8203) C. D.C. writes: In the making 


of a barometer I have tried your suggestion 
of placing wax in the bottom of the mercury 
cistern for the purpose of excluding ait from 
the tube at the instant of inverting it. My 
tube having a bore of 14 inch or less, the wax 
plugged it up entirely. I would suggest cut- 
ting a small square of leather from a kid 
glove, of a size to amply cover the end of the 
tube. With a heated table knife melt beeswax 
into this patch until it is saturated, leaving no 
excess of wax on the surfaces. 
patch on the end of the tube. turn the empty 
cistern down over it so that the patch shall be 


safely held between the tube and the bottom 
of the cistern. Hold securely and reverse care- 
fully. When in the upright position pour mer- 
cury into the cistern until it is one-third or 
one-half full; then, with a needle, get hold of 
a corner of the kid, and by careful manipula- 
tion get it from its place on the tube. There 
is no difficulty in this method. The filling of 
a barometer tube is a rather troublesome oper- 
ation by any ordinary process. I have found 
the following method quite simple and con- 
venient: Provide first a perfectly straight iron 
(not brass or copper) wire somewhat longer 
than the tube, and much smaller than the bore 
of the tube. Next roll up a small funnel of 
stiff writing paper and pin it together. Make 
the small end fit closely around the tube, then 
with a heated table (or other smaller) knife 
seal the lap of the paper with beeswax and 
fill between the paper and the glass with the 


wax. If this work is done near a stove or 
radiator the wax will work better and adhere 
more surely. By placing a teaspoonful of 
mercury at a time in the funnel, and then 
using the wire as a plunger within the tube, 
the air gets out and the mercury in without 
trouble or loss. A. These suggestions are very 
practical. We would add that it is usual to 
attach to the bottom of the iron wire a piece 
of soft leather or cloth to act as a scraper 
and detach the air bubbles from the glass as 
the plunger is drawn up. Thus the air is al- 
most completely removed as the tube is filled. 
There is, however, no method of getting rid 
of air completely and with certainty except to 
boil the mercury in the tube itself. The trouble 
with the wax could be avoided by using harder 
wax. 


(8204) <A. K. D. asks: 1. Can I learn 
what kind of wire, what size, and how much 
of it should be used to make a very high re- 
sistance, say to carry 15 or 18 milliamperes, 
suitable for battery purposes, from 2 to 8 
volts? <A. To obtain the current which you 
wish at the pressures you specify will require 
resistance as follows 


18 milliamperes at 2 volts...111 ohms. 

15 milliamperes at 2 volts...183 ohms. 

18 milliamperes at 8 volts.. .444 ohms. 

15 milliamperes at 8 volts.. .533 ohms. 
This does not take into account the resist- 
ance of the external circuit, outside the re- 
sistance box, an element which we do not 
know. You can allew for -this and deduct 
from the resistances given above.  l’robably 
No. 34 German silver wire will carry the cur- 


rent without overheating. This has about 9.3 
foot per ohm. About 180 feet may be taken 
and made into a variable resistance with, say, 
10 points. You will then have the range you 
desire, with a finer adjustment than you 
specify. SupPLEMENT No. 1210, price ten 
cents, describes such a construction of rheostat. 
2. In answer to query 8088, March 9, 1901, in 
reference to lightning rods, you say: ‘‘They 
act as a path from the earth up into the clouds 
to neutralize electricity before lightning 
strikes.” Would not rods do that part better 
if run up much higher than they usually are 
on buildings? Also if rods were thickly dis- 
tributed over the country sufficiently high, 
could not thunder storms be altogether avoided 
or prevented? A. With reference to prevent- 
ing thunderstorms by numerous lofty light- 
ning rods, we fear you cannot succeed. The 
suggestion has been. made to dissipate tor- 
nadoes in this way, but it is not possible to 
provide points enough to carry sufficient elec- 
tricity into the upper air to accomplish the 
result. Nature’s dynamos can generate faster 
than man’s rods can neutralize the product. 


(8205) W. H. W. writes: In one of 


your Jate issues of the Scrnnriric AMERICAN, 
under ‘‘Notes and Queries,’ it was stated in 
effect that pure water was a non-conductor of 
electricity, although even a trace of acid might 
make it otherwise. So I take the liberty of 
handing you herewith an account of a recent 
fire in our city, in the Ndison Electric Light 
Company's power house, wherein it states that 
“knowing well the conductive features of a 
stream of water, which is a perfect pathway 
for an-electric current, the firemen elected to 
fight it with their chemical apparatus,” ete. 
A. The firemen did quite right to take no 
chances in subduing the fire in the, lighting 
station. Common water is far too good a con- 
ductor for their use of it in such a place. ‘The 
slightest trace of impurity renders it so, what- 
ever the character of the impurity. Yet there 
is no water which is a “perfect pathway for 
the electric current.” No electrician could 
have written that statement. Water is often 
used as a resistance: but it is usually neces- 
sary to add salt to the water in order to re- 
duce its resistance still further before it can 
be so used. This would not be done if water 
were even a good pathway for electricity, and 
if water were a perfect pathway for electricity 
it would not be possible to use it for a rheo- 
stat, since it would offer no resistance at all. 
Perhaps it would be right to say that water 
does not offer resistance to lightning, since 
the voltage of lightning is so enormous that 
any ordinary resistance is as nothing before it. 
To all ordinary voltages, however, water, chem- 
ically pure water, is a non-conductor, and by 
that term we do not mean water good enough 
to drink, but water containing nothing else 
but H.0, water in the sense in which a chemist 
; uses the term, pure water. ‘Thompson, in his 
“Elementary Lessons in Klectricity,”” gives the 


Stick this ; 


resistance of ‘pure water as 26,500,000,000, 
when the same quantity of copper would have 
;a resistance of 1.57. If pure water is net a 
nom-conductor, what is it? 
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PRACTICAL ELECTRO-CHEMISTRY. 
tram Blount. New York: The Mac- 
millan Company. Westminster: 
Archibald Constable & Company, 
Limited. 1900. Pp. 373. 

This volume, as its title indicates, deals with 
the practical side of one of: the youngest and 
most promising of modern industries—electro- 
chemistry—and shows the advantages gained 
in many instances by its use. An introductory 
chapter on the general principles of the science 
is followed by chapters on electro-chemical 
processes which have been already or are likely 
soon to be turned to industrial use. A review 
is made of the electro-chemistry of the differ: 
ent metals and a comparison given with the old 
processes. A chapter is devoted to the re- 
duction of metals in the electric furnace as 
practised to-day. Another chapter is given up 
to the electrolytic manufacture of organic com- 
pounds and fine chemicals, and the book con- 
cludes with a discussion of the efficiency of the 
existing methods of producing electrical power, 
in which the carbon and gas cells are de- 
scribed. 

This work will be found of much interest to 
any one interested in the science, and will 
also be of use as a guide to those engaged 
in the practical application of electricity to 
chemistry for industrial purposes. 


EXPERIMENTAL Puysics. By Eugene Lom- 
mel. Translated from the German 
by G. W. Myers. London: Kegan 
Paul, Trench, Trtibner & Company, 
Limited. Philadelphia: J. B. Lip- 
pincott Company. 1900. Pp. 664. 
With 430 figures in the text. 

This work, by Prof. Lommel, of Munich, is 
the outcome of a series of experimental lectures 
on physics, and is noteworthy for the clear, 
concise exposition of the principles of the 
science and their constant application to prac- 
tical, everyday uses. It is this practical ap- 
plication of principles that renders this work 
especially valuable to the beginner, as the prin- 
ciple is firmly fixed in the reader’s mind by its 
practical application. Numerous simple experi- 
ments illustrative of principles involved are 
also given. The subject is. presented in its 
historical sequence as far as possible; and this 
edition, which is the third, contains a dis- 
cussion of the Roentgen rays, and a new plate 
showing the spectra of the sun and of several 
of the elements. The book contains numerous 
notes in fine print which still further develop 
the subject and make it useful as a book ‘of 
reference for advanced students. 


THE CHEMIS1’S PockET Manuva. By Rich- 
ard K. Meade, B.S. Easton, Pa.: The 
Chemical Publishing Company. 1900. 
16mo tuck. Pp. 204. Price $2. 


A practical handbook containing formulas, 


By Ner- 


calculations, physical and analytical methods 
for the use of chemists, assayers, metallur- 
gists, manufacturers and students. It is a 


it is a time saver and is 
eminently practical. We strongly commend it. 


SuR LES Nips DE LA VESPA CRABRO. Ordre 
d’apparition des premiers alvéoles. 
Par Charles Janet. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


May 28, 
AND EACH BEARING THAT DATE. 


most valuable book, 


1901, 


{See note at endof list about copiesof these patents. ] 


Acid and making same, rhodamin sulfonic, 


QS > FLOM MPA Mss Schoo. 3, 8 lect eve wiaysheke rates SSay 675,216 
Acid, making pheny: gly 

Homolka & Hubner... ...... cece eee eee 675,217 
Adjustable stand for supporting and = dis- 

playing purposes, C. LP. Hornback..... 675,043 
Aging liquors, EK. DINK Sas Ses ots 34 675,173 
Air brake, J. Guinan. ... 0.0... ccc eee eee eee 675,328 
Air brake coupling, McDougall & Perrie..... 675,100 
Air brake system, A. H. and A. W. Moyes 674,977 
Air mixer and regulating valve, T. ©. Moore 674,976 
Air or gas compressors, regulator for, W. 

Prellwitz ee .. 675,340 
Alarm. See Lew water alarm. 

aline magnesite, making, E. + 675,018 

a meter, E, V. Beals.... 674,953 

Atomizer, J. W a1 anja ha gr gag aces epee pees aay! 675,180 
Atomizer, J. K. Proctorv....... 0... eee eee 675,243 
Automatic regulating switch, 

chard . 674,947 


Automobile, 
Automobile brake mechanism, J. Trier: 
Automobiles, device for operating and con- 


1) 674,859 
675,028 


trolling electric, F. F. Loomis........ 675, 065, 
Axle, vehicle, W. R. Miller................ 675,099 
Back pedaling brak .. 675,288 
Badge bar, B. Ha . 675,213 
Badge bar, B. Harr 675,214 
Bags, purses, etec., 

BEANOD : iS ash is ohattidlen cee arajendoe he there Sere aie: 675, 242 
Baling press, W. R. Colman.. .. 675,197 
Baling press, H. LL. Whitman. .. 675,258 
Bark rossing machine, C. R. Kline .. 675,282 
Basin plug, F. S. Higginson....... . 675,279 
Bath cabinet, folding, Gartrell & Lee . 675,060 
Bearing, adjustable, J. Pedersen.... . 675,241 
Bedstead corner fastener, O. S. Foster . 674,857 
Bicycle support, A. MeCollum.......... 675,358 
Biscuit halving machine, M. B. Matthi ‘S- 

sen . 675,284 
Blackboard, W. TL. Orr . 675,238 
Boat, W. A. Douglas . 675,201 
Boiler, Schmidt & Elsner 674,880 
Boiler attachment, GC. J. 674,987 
Boiler water grate, steam, 675,153 
Boilers, superheating apparatus for’ steam, 

Wi Schmidt yore dvan onto cao aes 674,879 
Book, scrap, F. Lang..... . 675,226 
Boot or shoe stretcher, A. TH. . 675,187 
Bottle cap, J. SS. Tucker......... . 675,361 
Bottle, non-refillable, J. FL Gay-Lord . 674,863 
Bottle, non-refillable, B. T. Patterson . 674,982 
Bottle vent, LL. Auderson......... eee 
Brake, KE. B. Ole. 675,203 
Bread or pastry tray, Walborg & McIntosh. 675,029 
Broom, Bradt & Horstmyer..............068 674,899 
Brush, folding, A. O. Craven... . 675,266 
Rueckle, back band, J. T. Holland n . 675,095 
Buckle, tug, J. Selkirk...cscccccvccccseees OlOyl13 


Cc. 


; Fare 


Building block, C. D. Higgins..... eeeecee 675,278 
Button, A. E. Job 675,219 
Cabinet, kitchen, IF’. J. Dell........... 674,906 
Cable supporting clip, H. P. Copeland 674,999 
Cage, dumping, W. G. Halbert...... 674,917 
Cam for operating machine, H. J. + 675,020 
Can spout, VW. A. Henry............e ee eee 675,277 
Cane loader, sugar, -T. J. Howard. + 675,157 
Cane mill, sugar, H. J. Kiely..... « 675,222 
Car brake, T. A. Boyers....... eee + 675,347 
Car controller, electric, W. W. Tice... » 675,027 
Car coupling, automatic, A. J. Beard...... 675,346 
Car seat, E. N. Gilfillan.......... 675,366 to 675,368 
Car seat ticket holder, T. M. Thatche 675,144 
Carpet stretcher, H. Ockschim. 674,873 
Cash register, T. Carroll.......... 675,126 
Casing clamp, MacGarvey & Tanner... 675,047 
Cement, machine for spreading liquid, A. E. 

Johnson Ls sea Mar ttele’e a 675,007 
Chair, G <A. Dutton. 674,910 
Channeling machine, F. Beckman. 675,082 
Chimney cowl, M. Seidenberg.......... 674,940 
Christmas trees, device for decorating, J. 

F. Buschmann............ cece cece eee 674,956 
Cigar, I. Lh. ee- 675,185 
Cigar and tobacco moistener, W. St. Cl - 674,943 
Cigar branding machine, H. Rosenblum.... 675,168 
Cigar tip cutter, automatic, Lehman & 

Brumhoff ois ii cede sescec es aes 674,972 
Cigarette packing machine, H. H. Wills 675,181 
Circuit breaker, S. B. Stewart, Jr.... - 675,049 
Circuit operating device, P. C. Howe 674, 867 
Clarifier, centrifugal, F. H. Richardson 675,300 
Clasp, E. ID Soe arr ht ceeteicattie we tccene raze «. 675,155 
Clasp, D. L. Smith............... .. 675,170 
Cloth holding pin, H. Clemons... - 675,195 
Clutch and coupling, friction, 

White oni is cece d-ssehe lage NaaySlate, fate seave thateaaraier se 675,232 
Coat, H. J. Klaye. - 675,160 
Coffin, J. Richey - 674,878 
Coin counter, H. C. Spaulding. . 675,304 
Coin receiving, delivering, 

registering machine, E. Moriarty...... 675, 233 
Cold insulating plate and obtaining the 

same, O. Horstmann 674,969 
Collar reinforee, K. A. Arneson. 674,850 
Composite board for finishing surfaces, C. 

L. Watson Mouere . 675,146 
Concrete mixing machine, . Drake. 

675,035, 675,037 
Conduit outlet box coupling, J. A. Cole.... 675,127 
Contact for controllers or i 

switches, J. Trier... . 674,858 
Conveyer, J. C.  Hoshor 675,156 
Cooking utensils, adjustable handle means 

for, B.. J. Scheunert . 675,141 
Copying press, W. Thexton................ 675,026 
Cork extractor, A. Baumgarten... 675,032, 675,051 
Corn husking and stalk shredding machines, 

band cutting and stalk feeding attach- 

ment: for, Se A. -Zerbese cect dete cede e 675,182 
Corn shocker, T. P. Corwin . 675,085 
Cornice break machine, If. - 674,908 
Cue tip, L. Abbott .. 675,313 
Culinary vessel lid, KE. Tresselt.... - 674,948 
Cultivator, J. O. Dinkins............... 675,199 
Current regulator, automatic, S. D. Sprong. 674,942 
Curtain hanger, J. L. F. (. Kober . 675,224 
Cut off and strainer for water p 

bined, J.. A. Young.......... - 674,993 
Cutting die, J. Dewes............. .. 674,963 
Dental tool, J. GQ Graft......... .. 674,965 
Dental tool, W.. Be Allens o.505. 225. -. 675,183 
Desk, R. M. Smith............... - 675,171 
Desk top, R. M. i 675,172 
Diamonds for industrial purposes, setting, 

R. Krause 674,923, 

Die and forming machine, C. E. Coe....... 674,852 
Digger. See Potato digger. 
Door hanger, J. H. Burkholder. .. 674,996 
Door spring and stop, H. McCurry . 675,286 
Draft equalizer, E. E. Maxon.... «. 675,231 
Dress fitting apparatus, revoluble, H. y. 675,161 
Drier, F. G. Sargent.............. 675,068, 675,070 
Drilling or boring machine, G. W. Packer. 675,107 
Drum heading machine, M. Mauran........ 674,929 
Drum, heating, L. Jacobson 675,096 
Drum or radiator for stovepipes, heating, 

a ciG, SHODMen sais Site cetie lee see eeee 674,918 
Dumb bell and Indian club, F. B. Abenheim 675,314 
Dust pan, I. F. Weilenman.. 675,256 
Dust receptacle and broom holder, comb: 

Mi QarlsOne v4 see neib re ew <ioe One Sear ote -- 675,052 
Electric fixture base, J. W. Smith. -. 675,303 
Electric meters in three-wire circuits, ap- 

paratus for connecting J. R. Dick .. 675,001 
Electric motor control, B. Shipman.. . 675,114 
Electric motor sane tea ‘0. “H. & A 

Dieperacs Ou tisha Rae ices sarees 675, 293, 
Electric motors, controlling, E. C. Parham. 674,981 
Electric switch, G. B. Thomas ». 675,177 
Electrical controlling apparatus, - & 

Be, HE PIGPeM a eseces oceania le cin cesare sia tenaron oes 675,294 
Electrical distribution system, 

THATS 2 ec crcia Avera ar cstee neice ere che Bie ede eee Tour nckahe 675,158 
Electrode for electrolytic cells, M. Mauran.. 674,927 
Electrode for electrolytic cells, M. Mauran.. 674, 
Electrolytic cell, M. Mauran....674,930 to 674,933 
Elevator automatic gate operating mechan- 

ism, J. Rashkin............. eefare oe . 675,244 
Elevator controller, J. Dillon .» 675,002 
Elevator safety attachment, A. Ihlenfeldt. . 675,330 
Elevator safety device, R. T. Jones 675,159 
Engine, GC. F. Bergmann 675,363 
Engines, charge mixer for internal combus- 

tion, "C2, Hee Bryamtiaas scree: sale se otesecs ste 675,348 
Envelop and postal car 

THOR es Nes ercce aang ha edees ase didie evens. ayerave ate bie ope area 675,137 
Evaporating sea water, apparatus for, D. 

MS © Wt SOD ais )os- cs Bier hots ote one Sie see yee 674,891 
Excavating from river beds, apparatus for, 

Cc. H. Brown.. seeeeeeeeees 675,124 
Excavater, H. Loug 675,046 
Exhibiting device, M. - 674,970 
Explosive engine, multiple “cylinder, A. 

McLean -- 674,979 


Eyeglass fastening, A. Grumme....... 
Eyeglasses or spectacles, D. H. Ludlow 
register operating mechanism, Oh mer 
& Tyler (reissue) 
Farm gate, H. BE. Young. 
Farm gate, J. Van Nie uwland 
Feeder, self, J. O. Thompson. 
Feeding and weighing mechanism, 
Waring © 6s. 4.5.58 
Felly expander, Barber 
Fertilizers, steam cooker for, W. E. Over- 
LOTT, Tein tad yaar tne event are NOG goatee eta e aver aes 
Fibrous material for relief work, preparing 
and manipulating, A. H. Martin et al... 
Fifth wheel, C. A. Hennicke............... 
Fifth wheel, vehicle, C L. Thomas......... 
File holder, O. R. F. Whitten..... 
Fire alarm device, N. Mallander _ 
Iirearm, magazine, H. Harris. 
Firearm, magazine, J. E. Swink 
Fire extinguisher, portable, C. Nuhring..... 
Fire kindler, L. Mavoline.................. 
Fireproof window, McFarland & Larkin. 
Fireworks and making § same, L. Nordlinger. . 
Fish hook, H. Brownfield 
Fish trap, floating, R. B. Kittredg 
Flower holder, R. Kift 
Fluid heating apparatus, C. 
Fluid meter, proportional, W. 
Fly and insect screen, T. B. Jones 
Fly trap, M. Hoover.......... 
Furnace, 
Furnace for the 
Be MeOCH cio a5 dane feporeavine share aie Oe elo,e)siae’e 
Furnace fuel stirring device, L. Bemelmans. 
Gaging spheroidal surfaces, E. Abbe........ 
Game, C. W. Fuller a 
Garment, H. H. Coombs. 
Garment, R, FE. Lowe... 
Garment supporter, F. 
Gas burner cleaner, 
Byers 
burner needle valve, J. W. 


P. C. 


Adams... 


. sOWF. 
incandescent, 


Gas 
Gas 


Byers 
engine, O. F. Good (reissue)... a 
O’Herron. .. 


Gas generator, acetylene, T. F. 

Gas producer, J. O. E. Trotz . .674,886 to 

Gas producer, G. A. Orrok.... 

Gas straining and cooling apparatus, G. W. 
MAChOngles ercie viace's, «fee 03 Site eterno one ware 

Gate. See Farm gate. 


Gate, B. W. Dysart........-- 
Gate spring, A. L. Haldeman. 
Gear, changeable speed, M. LL. Nich« 
Gear, transmitting, A. Janssens.... 
Glass, apparatus for overcoming cords 

Rott & Croskey 
Glass, Melting, Rott & Croskey......... 


(Continued on page 365) 


675, 092 


: 674,974 


11,911 
674,894 
674,949 
674,946 


675,309 
674,994 


675,163 


675,011 

675,094 
675,176 
674,892 
675,066 


1) 675,004 


675,253 
675,103 
675,135 


. 675,048 


675,102 
675.321 


« 675,045 
++ 675,063 
« 675,089 


675, 0 
674,920 
674,866 


. 674,992 


674,936 
675, 147 
674,951 
675,273 
675,198 
675,228 
674,973 


675,322 
675,195 

11,909 
674,980 
674,888 
675,359 


675,356 


- 675,130 


675,041 
675,067 


- 675,133 


675,015 
675,016 
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00D or METAL 
Workers" 


Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 


A—Wood-working Machinery, 
B—Lathes, etc. 

SENECA FALLS MFG. CO. 

695 Water St., Seneca Falls, N.Y. 


0 MACHINE SHOP OUTFITS, 
7; } TOOLS ano SUPPLIES 72 
¢ SEBASTIAN LATHE CO'2 9S PENERT 20° 


CINCINNATI O, 


"NGINE& FQ 


ATHESs 


Foot and Power 


ers Shapers, 
SHEPARD LATHE CO. 33 W. 2d 


and Turret Lathes, Plan- 
and Drill Presses. 
St., Cincinnatt; oO. 


FOR LIGHT AND MEDIUM WORK 


this new 14 inch 


«_B. F. BARNES 


ight Drill is several laps ahead of any 
other drill on the track. It will drill from 
1/16 of an inch up to % of an inch and isa 

strong, well built, durable tool. 
De- 


It doesn’t cost a whole lot either. 
tails are yours for the asking. 


B. F. BARNES COMPANY, Rockford, III. 


HOT BLAST 


WATER JACKET 
FURNACES 


FOR 
COPPER ORES. 
MATTE from SULPHIDES 
AT ONE OPERATION. 


UNION IRON WORKS, 
San Francisco, Cal, U. Ss. AL 


MACHINES FOR ROLLING 
SCREW 
THREADS. 


Any size up to 1’’ diameter, 3’’ 
long. Four sizes of machines, 
Ge Send for Catalogue. 


BLAKE & JOHNSON, 
P. 0. Box 7, Waterbury, Conn. 


TOOLS 


FOR MECHANICS. 


Send for Free Catalogue No. 16 B. 
The L. S. Starrett Co., Athol, Mass., U.S. A. 


A TABLE OF 
"TOOLS ~- 


thoroughly complete and up to date, 
containing the name of every tool for 


Send for Gataojues. 


3 he almost every purpose in every trade 
Ni Re ae or profession ae 
Ny: s 
y Montgomery & Co.'s 
by 
Aontsonenre@ Tool Catalogue. 
f Gives prices and discounts. Well 
printed, copiously illustrated, Handy 


pocket size. 25 cents by mail. 
MONTGOMERY & CO., 
105 Fulton St., New York City, 


‘oth 
CENTURY EDITION 


BY-THE-BYE, WHEN You” BUY A BICYCLE 


be sure and buy the vest, 
and that means the 


BUFFALO KING, 
either“Racer’’or‘‘Special.”” 
The “Queen” is for a lady. 
No better built wheels cal 
the market—every me 
Satisfied. Thoroughly up 
to date in improvements, 
All parts of best material . 
Put together by skilled = 
workmen. Prices, $35 and $40. Illustrated Catalogue. free on ay 
THE WM. HENGERER ©0., Buffalo, N. Y., 


lication. 
S.A. 


Brice 
$28. 


GAS ENGINE 
IGNITERS 


for Marine, Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co., 
233 E. Clifton Ave., Cincinnati, O. 


The Locke Adder. 


Fastest, simplest, handiest, most practical and durable low-priced cal- 
doulating machine. No business complete without it. Adds, Subtracts, 
Multipltes, Divides. Easily learned, lasts a lifetime. Saves time, labor, 
money, and 


QUICKLY PAYS FOR ITSELF 


Ensures accuracy, releases from mental strain. Adds all columns 
simultaneously. Capacity 999,999,999. Price $5.00 prepaid. Descrip- 
tive booklet FREE. Agents wanted, 


C. E. LOCKE MFG. CO. 25 Walnut Street, Kensett, fa. 
A GRADUATED Automatic REDUCING VALVE 


Physicians, Surgeons, Jewelers, Dentists, 
Artists, Brewers, Bottlers, ete., in fact all 
users of power require the 


AUTOMATIC REDUCING VALVE. 


Graduated to regulate the pressure exactly 
and does it automatically. Abso- 
lutely air-tight. No packing. No 
leakage. Handles high or low pres- 
sures or temperatures. Only Valve 
known that retains a uniform low 
pressure independent of varying high pressure, 


Automatic Reducing Valve Co.,125 LaSalle St.,Chicago 


Ww 


i. L. 
machine for making hollow, 
Ge MP VIO AS Mare aed s. eeisiess ES Siai's aistos Sealers esis 
Glove, bath or rubbing, W. H. Fike......... 
Gold from sand in place, hydraulic machine 
for extracting, G. S. Bartholomew.... 
Grain binder canvas, S. K. Dennis.... 
Grain separator, J. Jorgensen... 
Graphophone, Capps & Emerson... 
Grapple, Stinchcomb & Stevvart............. 
Grinding and polishing machine, W. L. God- 
frey 
Ground. throw sw 


Glass melting and blowing furnace, 
Dixon 
Glassware, 


Bye 
Guns, e 
Sc MOWIS oA Mins eka nated ation ahores asa e 
Halter, W. 
Harvester apron tightener, C. Colahan 
Harvester gathering device, corn, 
CLT es ik acai sow ase witie. seh etase ie ata colalasere.evecers 
Hat body forming machines, automatic feed- 
ing mechanism for, P. C. Waring 
Hat pouncing machine, C. H. Reid 
Hay loader, J. C. Summers.........0.06. 7 
Heat deflector, O. Williams................. 
Heating and roasting furnace, A. W. John- 
SOM Us acres eb eyacedere weerere antes aha 
Heel trimming machine, B. Fisch 
Hitching device, G. C. Harrington.. 
Hoisting apparatus, pneumatic, 
Rutherford ... 002. cece cecsecenccevess 
Hose leak stop, J. M. Voss. 
Hose supporter, D. Basch.................- 
Hot water and steam heater, W. 
PANS she ace ate dias slece Sis eafoese ete inate 
Hub brake, G. F. Barton i cect an sense 
Hydraulic chair, F. Koenigkramer. 
Hydrocarbon burner, 8. G. Wells... 
Ice cream carrier, L. A. Deuther. 
Ice cream freczer, F. H. Foster. 
Ice pick case, W. H. Sweet 
Incubator, L. S. Bache.................0 eee 
Inseam trimming and welt beating machine, 
F. BE. Beckman...........eeee eee eeeeee 
Insect trap, G. H. Nobbs........ 
Intrenching tool, J. H. Bradley 
Tron, manufacturing wrought, 
sell ; 
Irrigating device, H. Blueher.. 
Journal bearing, E. E. Benner 


Pp. B. 


Kitchen safe and table, combjned, W. P. 

Reynolds? 2) )o cae eres vais oer eas eae 
Knit fabric, J. G. Powell................206 
Knitting machine needle, S. Woodward..... 
Knitting machine yarn guides, automatic 


locking device for, 

COPECT® 656 8 oie ie isc iajerala 08 0 249 ood sole lelere or saree 
Label or tag, E. F. Bullard... oe 
Labeling machine, bottle, W. E. Pettee..... 
Lace fastener, shoe, J. A. Frey : 
Lacing, H. L. Hiller.................5-0005 
Ladder, combined extension and step, 

Williamson .......... cece cence 
Ladder, fruit, S. R. Welch. 
Iamp, electric arc, C. A. M 
Last, B. J. Noyes.. a 
Leather skiving machine, B. 
Leather staking machine, E. Printz 
Lens grinding machine, J. C. Durouaux..... 
Lid rack, G. F. Lane 3 
Life saving apparatus, J. Dunkel 
Linoleum floor cloth, manufacture of inlaid, 


Mossop & Diefen- 


DS Jo HAYMAN 3 sek ie calc etee cian elorererd oe svaldtest so 
Loader, vehicle, -P. Pierce............eeeeee 
Lock. See Sash lock. Seal lock. 


Locomotive tank hook, J. A. Sivits......... 
Locomotive water scoops, controlling and op- 

erating means for, J. A. Kimber........ 
Logging car stake, S. G. Lister et al....... 
Loom for weaving narrow fabrics, 


Chaize 20... cc ccceseece seen 
Looms, machine for 
threads of, A. Goss 


Low water alarm, steam boiler, S. H. Ralph. 
Lubricator feed regulator, F. W. Edwards... 
Machine tool, R. W. & L. H. Bateman 
Machinery coupling, H. S. Durand 
Magnet, lifting, BE. B. Clark....... 
Magnetic separator, T. A. Edison. 33.50 
Magnetic separator, B. Noble.............. 
Mail bag catching and delivering device, 
C. W. Murdock..........ccce ec ceee eens 
Manure carrier, W. Mitchel...... 
Manuscript holder, J. J. McLean... 
Measuring device, liquid, S. Pease 
Measuring table for dressmakers, 
CLOG aE Aes herve er wld ea wits OS hiNaatetee 
Meat block, C. J. Peters 
Medicine dose indicator, J. L. Burton....... 
Metals and producing alloys thereof, reduc- 
ing, H. S. Blackmore 
Miner’s combination tool, J. J. Elliot 
Miter box, J. R. Smith 
Mitering and lead and rule cutting machine, 
combined. W. H. Welsh...............- 
Money exchanging device. S. H. Pocock. 
Monkey wrench, C. W. Mannooch 
Mowing or reaping machine divider, J. Mw. 
Ql aPles of ctasie oe tes Sneha ealciee ese arbors 
Muller, gyratory, A. C. Calkins. e 
Music chart, H. Bauer.................000. 
Music rack and light supnorting attachment 
for stools or chairs, C. H. Bacon....... 
Musical instrument, H. C. Marx...........+ 
Musical instrument, self playing stringed: 
. Panholzer.......... 
Napkin holder, G. 
Napping machine evlinder, H. 
Nasal device, J. H. Gunning 
Negative, half tone, T. S. 
Nut lock, P. F. Meenan....... 
Nut lock, T. Behan.............e.e seen eee 
Nut or bolt lock, W._A. Bonsack.. 
Nut wrench, .J. Gansley.......... 
Oat hull board, R. M. MeMullen 
Oiler, journal, F. BE. Parsons........ 
Oiling apparatus, wheel. J. A. Cross. 
Ore pulverizer, A. @. Calkins.......... 
Package, coin or lozenge. RB. H. Crane. 
Packet holder, I. T. Boothe......... 
Paeking, W. H. Stratton................... 
Packing for cold water pumps, stuffing box, 


675,166 
674,913 


- 675,123 
+ 675,000 
« 675,221 
+ 675,349 


674,944 
675,209 


1 674,985 
| 674,957 


675,334 


+ 675,014 


675,196 
675,174 
675,310 


- 674,986 
+ 674,945 


674,991 


+ 675,281 


675,270 
674,865 


: 675,112 
+ 675,308 


674,895 
675,352 


-- 675,261 
- 675,009 
-. 675,076 
«. 675,128 
.. 674,856 
- 675,118 


675,260 
675,081 


- 675,338 


675,262 
675,120 


:. 674,896 


675,317 


674,877 
675,839 
674,893 


675,136 
675,083 
675,013 


- 675,152 


675,280 


- 674,950 


675, 257 
675,033 
675,012 


, 675,207 


675,296 
675,055 


. 674,868 


675, 209 


675,271 
674,938 


674,882 


675, 222 
675,227 


. 675,084 


675,350 
675,298 
675,204 
674,952 
675.054 
675,323 


+ 675,056 


675,162 
674,978 


.. 674,870 
- 675,287 


675,290 


674,905 
675,291 


) 675,364 


675,190 


+1. 675,058 


675,022 
675,121 


- 675,109 


675,134 
- 675,194 


« 675,265 


675,345 


675,186 
675, 230 


674,875 
675,108 


.. 675,182 
+. 675.275 
.. 615.272 | 
+ 675,285 


675,316 


» 875,192 


674.914 


.. 675,234 
-- 675,240 
-- 675,053 
.+ 675,264 
-. 674,853 
. 675,318 


674,885 


Cahen 5 os ei aieretaas cies fees etc nse ae ele 674,902 

Packing, etc., material applicable for valve, 
Nixon.. 674,872 
Packing, metallic, J. W. Downing... 675,151 
Packing, metallic rod, T. G. Saxton. .«. 675,140 
Packing, throttle rod. T. G. Saxton. . . 675,019 
Panoramic scenery, G. Purvis.............- 674,876 

Paper, apparatus for manufacturing mani- 
fold carbon, R. Stocker................ 675,117 

Paper making machine shaking section, T. 
Bevery cos lees go caus haentare caressa 675,072 


Paper roll core, G. S. Witham. 
Paste recentacle, A. N. Ritz........ ,988 
Pastry fork, K. Craig...........eee cece eee 
Pavement. annaratus for handling, mixing, 

and vlacing material for Concrete, C. T. 

DWT iopa he aserecasotey insist tala etal aie oraveceve, 
Pen attachment, W. S. Leadbeater......... 
Pencil holding device for pockets, 

Graham 
Pencil, paper covered, H. Brem 
Piano, mechanical, A. Capra... 
Pianos, attachment for automatic 

ating, W. Cellerier..........:..: seieteat ests 
Picture hanging device, 8. 
Pin. See Cloth-holding pin. 
Pinch bar, J. L. Bovee 
Pipe 
Pipe 
Pipe 
Pipe 
Pipe 


bracket or support, drain, J. F. Oberle. 
connection for valves, ete., C. Luke... 
coupling, M. Mauran...............06- 
coupling, C. W. Meadowcroft 
coupling, C. Luke........... 
Pipe support, J. F. Oberle... fae 
Pipe wrench, T. E. Smythe................ 
Planter, combined cotton seed and corn, 

Av“ DIPOITCOUTTS esis a wee Sete eiete eas ers a yates 
Planter, corn, F. Hammond......... 
Planter wheel, corn, J. A. Mussetter 
Plow attachment, A. T. Harper..... 
Plow, wheél, M. N. Kirkhuff........ 
Plumbing system, R. J: Sayers...... 
Plumbing system and fittings t 

Fruin & Walker............ceececcscee 
Pneumatic flues, automatic regulator for, C. 

B. Caffey 
Pneumatic tools, combined handle and throt- 
tle valve for, H. J. Kimman....... meee 


(Continued on page 366) 


675,077 


, 674.990 


674,961 


675.036 
674,924 


. 674,916 


674,851 
675,149 


674,904 
675,154 


674,898 
675,104 
675,336 
674,928 


-» 674,935 
++ 675,335 
- 675,106 


675,023 


674,909 
675,211 
674,957 
675,093 
674,921 
675,342 


675,090 
674,958 
674,971 


AUTOMOBILE PARTS 


IF YOU ARE BUILDING 
AN AUTOMOBILE, WE CAN SUPPLY YOU 
© WITH PARTS anv FITTINGS. 


IN OUR SEVEN FACTORIES we make 
RUNNING GEARS, TOOL STEEL BALLS, 
STEEL RIMS, STEEL STAMPINGS, CHAINS, 

. SHEET STEEL ano FORGINGS. 


ALL FOR AUTOMOBILE CONSTRUCTION 
QUOTATIONS ON APPLICATION. 


THE AUTOMOBILE & CYCLE PARTS CO. 


CLEVELAND 


Those Who Have 


once experienced the delicious 
comfort, cleanliness and dryness 
of Dr. Deimel’s Linen-Mesh Un- 
derwear will never go back to 
poison-laden woolens, sodden 


night and day with perspiration. 


All genuine Dr. 
DEIMEL Under-gar- 
ments bear this 
Trade-mark. Ifyou 
cannot obtain them, 
write to us. 


Booklet and samples 
of the cloth free. 


The Deine! Liven-Mesh System Co, 


491 Broadway, New York. 


SAN FRANCISCO, CAL., 111 Montgomery St. 
WASHINGTON, 728 Fifteenth St., N. W. 
MONTREAL, CAN., 2202 St. Catherine St. 
LONDON, E. c., 10-12 Bread St. 


SHOE BLACKING.—FORMULAS FOR 


liquid and_ solid blacking are given in SUPPLEMENT 
Nos. 12213 and 1:°2239. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers. 


S CREST MFG. CO. 


CAMBRIDGEPORT, MASS. 


Coils 
Sparking Batteries 
Plug Carburetors 


A PLEASURE LAUNCH 


Must have speed, combined with safe 
and reliable power; she must be built 
upon lines 0: grace and beauty. The 
ecreation” covers these require- 
ments, In its use you are tranquil in 
¥ mind, body and estate, no fixing and 
figuring upon “her going.” Minimum 
weight, maximum power, economy of maintenance. 
Throttle speed regulator. Write for circular “ §,.” 


WESTERN GAS ENGINE CO.. - - MISHAWAKA, IND. 
THE EUREKA CLIP 


The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen. 
erally. Book marker and paper Clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 24c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safet 
Pin Co., Box 121, Bloomfield, N. A 


VOLNEY W. MASON & CO., 


Friction Pulleys,Clutches & Elevators 
PROVIDENCE, R. I. 


MAXIMUM POWER— MINIMUM COST. 
If you use a pump for 
beer, lard, acids, starch, 
petroleum, rewer’s 
mash, tanner’s liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which doesthemost work at. 
: the least expense. Simply 


constructed. Can be run at 

any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Derects guaranteed. 


Catalogue free. 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A. 


ONLY WATER MOTOR toblow air 
in any direction. 500 revolutions a min- 
ute at 10 Jbs., 1710 at 60 Ibs. pressure. Mo tor, 
Kan and Guard $14.40 cash. Motor and Pul- 
» ley $12.00 torun sewing machine, ceiling fan, 
Sete. Adjust and tighten belt by motor. 


¢ A. ROSENBERG CO., Baltimore, Md.,U.S.A. 
can be easily 


“NEW ROOFS FOR OLD” crosses 


without the aid of a skilled roofer if you will ge 
Warren’s Natural Asphalt Stone Surface Ready Roofing 


Has2inch and attach it to the roof 
lapedge. yourself. Surface com- 
pleted. No need for paint- 

ing. Only needs nailin; 

down. Comes in_ralls 0: 
108 square feet. Made of 
genuine Trinidad asphalt. 

Postal brings particulars. 
Warren Chemical & Mfg. Co., 85 Fulton St., New York. 


THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, Wile, Knife and Chisel Han- 


3 ounp yet 


Table and Chair Legs and other 
© irregular work. 


= Patented. G2 Send for Circular A. 
The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A. 
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dies, W hiffletrees, Yokes, Spokes, | 
Porch Spindles, Stair Batusters, | 


StTikes Hard and Fast 


You could not count 1,000 in a minute, but 
that is, approximately, the number of blows 
struck in sixty seconds by the 


ELASTIC ROTARY BLOW 
RIVETING MACHINE 


"for riveting together articles of Hardware, 
a Bicycle Chains, Mechanics’ Tools, Agricul- 
> = tural Implements, Sewing Machine Attach. 
SS <= ments, etc. Six sizes 1-16 to 34 inch. 


The F. B. Shuster Co.XEW MAVEN CONN. 
lf You Want the Best Lathe and Drill 


GHUGKS <7 
(_ 


WESTCOTT’S 
Strongest 
and Durabil- ' 
ity, Cheap and Accurate. 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 


Ask for catalogue in English, French, Spanish or German. 
FIRST PRIZE AT COLUMBIAN EX POSITION, 1893. 


ELECTRIC SEWING MACHINE MO- 


tor.—The instructicns and numerous i]lustrations of de- 
tails contained in this article will enable any mechanic 
of average ability to buiid an efficient motor that will 
operate a sewing machine. The cost of materials for 
this machine should not exceed five dollars. See SC1EN- 
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10 
cents by mail, from this office, and from all newsdealers. 


— 


Prevention Better Than Cure. 


The largest plants in the country 
are using the 
“MONARCH” Engine-Stop System 
with which it is impossible for an 
engine to run away. Invaluable in 
cases of accident or emergency, as 
the engine can be stopped from any 
portion of theplantby simply press- 


ing an electric button. Safe, swift, 
sure. oe uperorit commands ea: 
THE MONA MFG. CO. 


BONAR CH Conn. 


« CHEAP monte » 


is obtained from a Witte 
Gasoline Engine. It is 
economical, durable, is 
sold right and guaran- 
teed for 5 years. Write 
for catalogue C. 


WITTE IRON WORKS CO. 
519 West 5th Street, 
Kansas City, Mo. 


‘“WOLVERINE’”’ 


Gas and Gasoline Engines 
STATIONARY and MARINE. 
The “Wolverine” is the only reversible 
. MarineGas Engine onthe market. 
It is the lightest engine for its 
power. Requires no licensed en- 
gineer. Absolutely safe. Mfd. by 
WOLVERINE MOTOR WORKS, 
12 Huron Street, 
Grand Rapids, Mich. 


Eswitte 


12=inch- Pipe cut off and 
Threaded with ease ' by one 
.man and a 
FORBES 


PATENT DIE STOCK 


Smaller sizes proportionately 


easy. Send for Catalogue. 
MACHINE No. 30. THE CURTIS & CURTIS CO.. 
Range 4-2 in. R& L. 6 Garden St,, Bridgeport, Conn. 


HAVE THE LATEST IMPROVEMENTS 


No machine shop can be thoroughly up-to- pode unless 
it has the most 


.. modern per- 

Mme fected tools. 

For instance, 

the 
ASHLEY PATENT NIPPLE HOLDERS 
hold nipples for cutting either right or left hand threads. 
They hold the sleeve from turning and take the strain 
off both the sleeve and shank thread. Made of best 
quality cast steel, carefully fitted. Long or short nip- 
ples cut with equal facility. The Ashley Holders are 
of light weight and compact form. 
WALWORTH MANUFACTURING CO. 

128 TO 136 FEDERAL ST., BOSTON, MASS. 


Ashesto- 
Metallic 
Packings 


SHEETING, GASKETS, TAPE and PISTON PACKINGS, 
Will stand the highest ressure for either steam or 
hydraulic work. {2 Write for samples and price list. 


C. W. TRAINER MEG. CO., (Est. 1874), 88 Pearl St., Bostoa, U. 8. A. 


Don’t paint 
until you 
see our free 
book. It sug- 


gests beauty 


and economy. 
Liberal induce- 
ments to dealers 
PaTTON PaInT Co., 
227 Lake St., 
Milwaukee, Wis. 


LEROY RACER 


Is in every way a strictly up-to-date mount. It is one 
of the kandsomest bicycles 
on the market and a pleasure 
toown one. We manufacture 
bicycles in every state of com- 
pletion or complete from $25 
to $50 and guaranteed for one 
year. Get our catalogue. 

Address Bicycle Dept., John R. Keim, Buffalo, N. Y. 


10 Pre CENT. To 50 Per Cent. SAVED 


on all makes of 


CAMERAS 


Headquarters for Buying, Sell- 
ing and Exchanging Cam- 
eras or Lenses. 

PHOTOGRAPHIC SUPPLIES 
of every description. 

co The bargains we offer will 

surprise vou. Write for our 

68-page illus. catalogue and bargain list— mailed free. 

Dept.2, N.Y. Camera Exchange, 114 Fulton St., New York 


Scientific 


JUNE 8, 1901. 


IF YOU SHOOT A RIFLE 

Pistol or Shotgun, you’ll make a Bull’s 
Eye by sending three 2c. stamps for 
the Ideal Hand-book “A,” 126 pages 
FREE. The latest Encyciopedia of 
Arms, Powders, Shot and Bullets. len- 
tion SCIENTIFIC AMERICAN. Address 
CO., NEW HAVEN, CONN., U.S. A. 


IDEAL MFG. 


THE HUB 


will keep you posted on 


Automobiles. 


At news stands or by mail, | 


25 cents. Six months’ 
subscription $1.00. 


THE HUB, 
Room 6, 


?4 Murray St., New York. 


YOUR BICYCLE 


May need a new crank hanger or higher gear. We can 
furnish crank hangers complete with cups and cones, 
to fit any wheel. Write us for full information. 

The Avery & Jenness Co., 60 S. Canal St., Unicago, fll. 


“9 LDS” CASOLINE 


ENGINES 


ARE REMARKABLE FOR 


SIMPLICITY 


AND 


ECONOMY 


Write for Prices. S 
OLDS MOTOR WORKS, 1328 Jeff. Ave., Detroit, Mich. 


UTOMOBILE* MARINE 
“MOTORS ano TRANSMISSIONS. — 


TE TO 


THE B EoS-T wi 
BUFFALO GASOLENE-M 
10-20 BRADLEY ST. BUFEA 

THE ELECTRIC HEATER.—A VALU- 


able paper, with working drawings of various forms of 
the electrical heaters, including electric soldering iron, 


electric pad for the sick, ete. 6 Ulustrations. SCIEN- 
TIriC AMERICAN SUPPLEMENT 1112. Price 10 cents. 
hor sale by Munn & Co. and all newsdealers. 


GAS and GASOLINE 
ENGINES. 


Using Natural Gas, 
Coal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank, 
1lto #4 H. P., actual. 
The Springfield 
Gas Engine Co. 
21 W. Washington St 
Springfield, O. 
FOR FINE WORK 
fe No machine on the market can equal 
our No. 00 Hand Bench Milling 
Machine with two speed counter. 
Spindles and bearings of hardened 
and ground tool steel. Arranged to 
= take same size chucks and other 
attachments as fit mouth of bench 
lathe spindle. ‘T'raverse movement 
of table 7 inches. Fuller descrip- 
tion in free illustrated booklet. 
Pratt & Whitney Company, Hartford, Conn. 


New York, 138 Liberty St., Boston, 144 Pearl St. 
Buffalo, cor, Seneca and WellsSts. Chicago, 42 South Clinton St. 
Philadelphia, J. W. Cregar Agency, The Bourse. 


Hel @ Pere Pel 


that draws a clear, sharp, well-defined line, and to do 
this you will have to choose 


Dixon’s American 
Graphite Pencils 


tbe best made lead pencil in any 
country. Hard, soft or medium. 
Suitable for al] purposes. Archi- 
tects, draughtsmen, clerks, report- 
ers, etc., find them a boon. 
Send 16 cents for samples. 
double the money. 
JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 


The utmost precision, 
in grinding cups fp 
cones for Automobiles UY 


Worth 


and Bicycles is obtain- 
ed by using the 


NEW 
“ RIVETT”’ 
PATENT GRINDERS. 


For particulars and catalogue, address 
NEUIL WATCH TOOL CO., 


HTOX, Bostox, Mass. q 
Makers of the Celebrated “ Rivett” 
Precision Lathes. 


Building Edition 
Scientific American 


MONTHLY, $2.50 PER ANNUM. 
SINGLE NUMBERS, 25 CENTS. 


*F 


The BUILDING EDITION for 1901 is the handsomest 
magazine in the United States. It has many new and 
important features. Send 25 cents fcr the March 
number, and see the new departments. The illustra- 
tions and cover are more attractive than ever. Send 
for ‘‘Are You About to Build?” and be convinced. 


NEW DEPARTMENTS. 
Monthly Comment. 
Interviews with Architects. 
New Books. 
New Building Patents. 
Notes and Queries. 
Digest of Current Articles. 


MUNN & CO., 
Puhtishers, 361 Broadway, New York. 


Potato digger, W. & J. Reuther 675,139 


Pressure regulating apparatus, Roger ren 246 
Pressure regulator, Lo J. Ciriftin. 675,061 
Printing machine inking mechanism, 


Sonntag 


2 675,024 
Printing press protec 


+ 075,129 


2 675,178 
. 674,901 
» OT4,897 
+ 675,306 
675,062 
675,210 
675, 267 
» G75,326 


yan 
Propulsion device, steam, P. R. Bocksch. 
Pulley or sheave, W. W. St. Jobn.... 

Pump, G. G Guy ethan 

Pump cap, A. Gustafs 
Pump operating device, C 
Pumping apparatus, Dorn 


. B. aw 
& Marcellus. 


Punch and shears, cowbination, Bo i. 
DSO ps leceiehsie ateiard Sueseve congas ene woe «ace ooh .. 675,254 
Race horse starter, J. Monlezun. » O74,9T5 
Rail brace, J. E. Graham..... é 675,040. 
Rail joint, L. G. Read... .. cee ee eee eee 675, 167 
Rail joint, Krashowitz & Coghe « 675,225 
Railway crossing, Johnson & Fr} 11,910 
Railway, electric, PL Farnswort 675,038 
Railway, electric, S. B. Stewart, J d 


675, 050 
Railway j 


y joint, I. Li. Workman 
Railway 


signal, W. D. Farren.. 
signal, electric, W. HL 


switch, J. R. Bowles... 
Railway switch, J. Rk. Hartman............ 674,968 
Railway switch, F. G Pennock............. G74, 983 
Railway switch, automatic, C. Luther... 675,010 
Railway tie, G. W. Eltzroth. Peeks -. 675,003 
Raveling machine, G. J. Koehl. » 674,922 
Razor stropper, J. C. Cottie................ 675, 32+ 
Reach stiffener, W. B. Stover.............. 675, 175 


Register, J. H. Giarth...... 
Rein holder, C. S. Watkins. 
Rendering apparatus, C. Wacker 
Revolving chair, J. Ellenbecker 
Rifle, magazine, J. Hylard.. 
Rock drill, W. 8S. Boyd, 3rd.. 


674,915 
675,030 
1. GTB AT9 
1. OTHOL2 
©. 675,218 
+ 675,319 


Rock drilling machine, M. Shuster .. 674,881 
Rock drilling machine, L. Durkee. .. 675,202 
Rolling sheet metal, G. Davies. . - 674,855 
Rotary engine, W. M. Hoffman + 675,353 


Sand box, C. IE. Par 
Sash lock, D. T. Brow 
Sashes, means for secur 
A. M. Whipple 
Saw, A. L. Joslyn............... 
Saw filing machine, J. I. Stratton. 
Saw gummer, C. Chaunec a 
Sawmill, G. E. Smith s 
Sawmill carriage, geant... 
Saw set and gummer, J. [. Newburg 
Saw set and gumming machine, J. 


675,289 
675,263 


ig Window glass in, 


. 675,249 
« 675,235 


I. 


DU eesti ar NG ona (ee at cala, aaron Lapanmin Rane stra 675,236. 
Saw shifter for gang edgers, pow ih. 

Christensen .........6. Sieve teeta 674,997 
Seabbard, G. R. Simmons + 675,252 
Seale, weight and price a 

Smith 674,883 
Screen. See y 
Sereening pulverized 

for, Pe sA jn BdiS ON. a6 tics ok ade ae 8 675,057 
Screw driver and holder, W. S. Mallard - 675,229 
Seallock, G. Bo Edgaricici eine cease 674,911 
Sealing and stamping envelops, machine for, 

A. F. Roberts 675,111 
Sectional case, E. E. 675,188 
Separator, I. Hanson.............. .. 675,276 
Sewing machine cabinet, Kundtz & Miben... 675,283 
Sewing machine drop stand, I’. F. Savage... 675,071 
Shade bracket, window, D. R. Jones... . 675,220 
Shade hanger, window, W. J. Schultz . 675,169 
Shade roller, FE. A. Quint Scie eee . 675,110 


Shade roller bracket, NS. E 
Sharpener for cutlery, ete., Smith & Hull. 
Shedding mechanism, 0. VW. Schaum 


» GTD,297 
. 675,021 
. 675,073 


Shell cutting machine, I. [. Kidd . 675,354 
Shipping case, B. L. Swope.. - 675,143 
Shoe, voltaic, BH. E. Phinney............... 675,292 
Shoes while being blackened, device for 
holding, H. L. Gardner..............46 675,274 
Slag in its molten state, treating blast 
furnace, A. D. Elbers. i" 675,205 
Slotting machine, I. W. Tannett-Walker 675,255 


Dilling- 


Smoke and spark conveyer, 
ham 
Smoke _ house, 


Jae GS 


675,150 
675,105 


5 674,984 
Sole leveling jack, F. D. Nicholson......... 675, 237 
Sound recording and reproducing device, E. 
R. Johnson... .675,331, 675,332 
Speed controller for vertica ulic ma- 
chines; -L) He “Veni. force ae ee Mie sec, 674,889 
Speed limiting neans, safety, G. W. Hen- 
WI CKSS vo es ctsiass aia eo ejekelans sere nage epone ieee aot wtaet 675,351 
Spring teeth, tool for setting and removing, 
Je, WM ac phar dk, f:. oie ccGts sie. ctea shes aisle teva tenets, 674,926 
Stacker, pneumatic, O. A. Mickelson. - 675,337 


Stacker, straw, C. L. Shoemaker... 


« 675,250 
Starching machine, G. H. Bishop.. 


«+ 674,995 


Static machine, Hl. BE. & H. F. Waite....... 674,890 
Stays, machine for making dress, A. Col- 

TON wastes facet areas aon arse a Sate a acess 674,960 
Steam generating apparatus, H. D. Pownall. 674,939 
Steam generator, A. Thompson............. 675,074 
Steel, apparatus for the manuf 

Hleskett & Jones...........006- .. 675,215 
Steel, manufacturing, Heskett & Jop . 675,329 
Stew pan, G. W. Dowell................... 674,907 
Stoves, means for cleaning hot blast, Rich- 

ards 8 Wewissescscc see eebsia store oes Se + 675,245 
Straw burning furnace, G. F. Conner . 674,998 


Submarine operations, apparatis for, 
Brown 


2 675,125 
Surgical appliance, W. C. Roush. 


- 675,017 


Surveying instrument, W. F. Widma -.- 675,122 
Surveying instruments, vernier for, C. L. 
Berger 25.5266 ii. chao cae as ehesessicee ea eis ree 675,189 
Teeth for exhibition, mounting artificial, H. 
De 7B USti occ ears ine lect etentea arts fate coset deel 675,044 
Telephone circuit system, E. F. Frost, 
674,860, 674,861, 674,964 
Telephone switchboard, E. IF. Frost... . 674,862 


Thill or tongue coupling for vehicles, 


McMurry .......... 674,871 
Threshing machine feede 

Skeele calf FeaGinsaig choise Sialels arngeseyalee 675,302 
Tile for floors, walls, ete., E. T. Bates..... 675, 844 
Time and wage indicator, J. T. Rice....... 675,341 
Time recorder, workman's, C. KE. Dellen- 

Dar get w seine osterckie Sos staat oe Siersie res 675,325 
Tin or container for inclosing preserved 

foods, provisions, ete., A. W. Macon- 

GONTE i eyey Frags Ate aes tae ts hayd ocr eee oat fas one 675,357 
Tire and making same, pneumatic, Palmer 


& Berrodin 
Tire, vehicle, 
Toll apparatus, 


675,164 
675,064 


registering, 


Handy & Hos- 


ford 675,212 
Tool holder, J. Armstrong....... .. 675,184 
Toy pistol, Adams & Simpson....... + 675,315 
Tramway switch, Schinzer & Goldfarb . 675,247 
Transmitter arm, J. F. Craven. - 675,087 
Trolley wheel, H. W. Smith....... - 675,142 
Trunk lock sectional cup, O. Rangnov - 675,138 
Trunk strap, Stoneman & White... . 674,884 
Truss, H. H. Gerhardt......... - 675,208 
Truss, hernial, F. E. Jackson. « 675,006 
Truss, hernial, H. T. Emeis.. + 675,131 


Tube ends, closing, H. Callawa 
Tube or pipe coupling, E. A. Boy 
Tunneling device, W. S. MacHarg Suenos 
Typewriting machine, J. J. Green...674,966, 
Typewriting machine card holder, H. H. Du 


+ 674,903 
B75, 


Boise ercnereteraseraid sa ce eens Ca Oe aee Setod Tara 675,268 
Umbrella, M. A. Bohm .. 675,148 
Urine testing apparatus, J. Hepburn .. 675,042 
Valve, air brake pressure reducing, E. G. 

HOPE bees iad ovis ga oh yenieteices a Gre react 675,251 
Valve or tap, y 675,312 
Valve shifting device, C. FE. Felt........... 675,327 
Vapor burning apnaratus, R. D. Smith. «» 674,941 
Vault, grave, J. W. Brandenburg... - 674,900 
Vehicle, L. 0. Stevens.......... 0. cece eens 675,360 
Vehicle cushioning device, W. R. Green.... 674,864 

‘| Velocipede, ice, Blom & Nordquist.......... 674,954 
Vise, bench, M. G. Lewis........... 675,097, 675,098 
Vote recording machine, J. H. Mander...... 674,869 
Wagon dump and elevator, portable, O. E. 

WaAENer Vhacck tA An yeas 675,119 


Wagon, dumping, C. Carroll.. 
Wagon, mail, G. F. De Groot. 
Wall, concrete building, H. S. Palmer. 


674,959 
675,088 
+ 674,874 


Washing machine, R. H. J. Rhodes. + 674,988 

Washing machine, E. W. Allen......... ++. 675,031 

Washing machine, H. F. & R. H. Staggs... 675,305 

Water indicator, Voltzow & Jurgens........ 675,307 

Water meter, L. H. Nash.........-..+e000+ 675,101 
(Continued on page 867) 


Aerio, 
= NGINEER’S LICENSE. 


40-page pamphlet containing questions asked by Examining Board of Engineer 


GEORGE A. ZELLER, Publisher, 


|New Gentury Book 


SENT FREE. 


among timepieces is 


ELGIN WATC 


MECHANICS, ENGINEERS, 
FIREMEN, ELECTRICIANS, ETC, 


Room 550, 18 8. 
ST. LOUIS 


ourth Street, 


» MO. 


Standard 


the 


because of its accuracy, durability and perfection. Over eight million Elgin 
watches have been made in the past third of a century—a greater number than 


any other factory has put out in the same period of time. 
Sold by Jewelers Everywhere. 


An Elgin Wateh always has the word “Elgin” 
engraved on the works—fully guaranteed. 


and cased to suit. 


ELCIN NATIONAL WATCH CO., 


° 
A PRACTICAL TREATISE. 
Price $1.00, postpaid to any address. 


Anup to date, comprehensive hand- 
book on the construction, theory, care 
and management of Telephones and 
| their appliances. 


THEO. AUDEL & CO., Publishers 
63 Fitth Avenue, NEW YORK. 
List of contents sent upon request. 


ADDITIONAL CAPITAL 


SUPPLIED. 


Charters Secured in any State. Stocks and Bonds 
Underwritten or Sold under guarantee and on com- 
mission. Good Inventions Marketed. Cash furnished 
for any good enterprise. 

DANIELS & COMPANY, Bankers, 
6 Wall Street, New York. 
Also London, Philadelphia, Boston, San Francisco. 


Made in all sizes 


Send for free booklet— 
“The Ways of a Watch.” 


ELCIN, ILL. 


BARNES’ 
NEW FRICTION DISK DRILL 


FOR LIGHT WORK. 
Mas These Great Advantages: 


The speed can be instantly changed from 0 te 1600 without 
stepping or shifting belts.” Power applied can be graduated 
to drive, with equal safety, the sinallest or largest drills 
within its range—a wonderful economy ir time and great 
saving nn drill breakage. 3” Send for catalogue. 


W. F. & JNO. BARNES CO., 4 
1999 Ruby Street, - - Rockford, Tl. 


= 
LY, 


I 


New Microscope for Nature Study 


and for use in the Examination of Ores, 
Metals, Wools, Fibre, etc. 

with 1 Ocular and 

Queen Acme No. 6 1 in. objective giv- 

ing power of about 100 diameters, 1 set of 

12 prepared slices of insect paris and otber 

interesting specimens, all in case, $16.00 
(= Ask your nearest Optician for it. 


QUEEN & CO., Inc. 
Optical and Scientific Instrument Works, 
O0_Chestnut St., Phila., Pa. 

59 Fifth Ave., New York. 


i 


Write for Circular. 


I PAY THE FREIGHT —® 


WILL SHIP C. 0. D. to any Station in the U. S. for 


THE “WILLARD STEEL RANGE” 


Has 6 8-in. lids, oven 17x12x21, 15 gallon reservoir, large warming closet, duplex 

lined throughout with asbestos. 
NTED. 
circulars and testimonials from parties in your section who are using one. 


WM. G. WILLARD, 619 North 4th Street, ST. LOUIS, Mo. 


grate, burns wood or coal, weighs 400 lbs. 
GUARANTEED TO BE AS REPRE 


$25 


Write for free descriptive 


®8u USE GRINDSTONES ? 


if so we can suppsy you. Ali sizes 
mounted and unmounted, always 
keptim stock. Rememoper, we make a 
specialtyof selecting stones for all spe- 
cial purposes. J Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor. Wilshire, Cleveland, 0. 


BICYCLE TIRE REPAIRING.— THE 
Mending of Single Tube 'lires.—A practical article illus- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture bands. 9 illustrations. Con- 
tained in SUPPLEMENT 1102. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


GREATEST GRINDER 
ON EARTH! 


A revolution in Grinders and a Grinder with 6; 
x 5), 


3,000 revolutions per minute. Foot motion 
only. One person can work it. Simple, effec- 
tive. speedy, satisfactory. Just the tbing for 
all edged tools, such as knives, scissors, drills, 
castings, etc. A boon to blacksmiths, bicycle 
repaizmen, butchers, farmers, mechanics, 
carpenters, jewelers, harness and wagon 
makers. Well built for long and hard wear. 
Emery wheel of the highest grade. _War- 
ranted to grind twice as fast as any grindstone 
with half the energy. Screws to floor and 2 


wal]. Easily fixed and detached. Price 
BUFFALO SPECIALTY MFG. CO., Buffalo, N.Y., U. S. A. 


Crated tor shipment. 


Serre re 
OIL—SMELTER—MINES 
DOUCLAS. LACEY & CO. 


Bankers, Brokers, Fiscal Agents 
Members N. Y. Consolidated Stock Exchange and Los Angeles, 
Cal. Stock Exchange. 

68 BROADWAY and 17 NEW ST., NEW YORK. 
Dividend-paying Mining, Oil and 
Smelter stocks. Listed and Un- 

listed, Our Specialty. 

§ Booklets giving our successful plan for realizin, 

the large profits of legitimate mining, oil an 

smelter investments, subscription blanks, full 
particulars, etc., sent free to any interested on 
application. 

BRANCHES—Boston, Philadelphia, Chicago, 
Cleveland, Cincinnati, St. Louis, Hartford and 
New Haven, Conn., Piescott, Ariz., Los Angeles. 
Cal., St. John, N. B., Montreal, Toronto, and 
London, England. 


FFFFFFFTFSSSSSSSSTFTSTFTA 
AUTOMOBILE STEAM BOILERS 


These Boilers are made of fire 
box steel], which has a tensile 
aeystrength of 55000 pounds. A 

@ double butt strap seam is used. 
The bottom end of sbellis flang- 
ed totake flat heas. This flange 
also takes care of difference in 
expansion between shell and 
copper tubes. Each boiler is 
tested to 600 pounds C. W. P. 
Can also furnish boilers with 


ESSSSSSSESESEOOS 
FES FSSSTSIFFSFFSISSSFS 


seaniless cold drawn shell. 
EVERETT, MASS. 


OLGA VENTURA OIL COMPANY 


PUMPING PLANT BEING ERECTED ON OUR FIRST WELL. 


The Company own 300 acres of choice Oil Lands, 
located in the very heart of the richest and most 
productive oil region in California, and surrounded 
by some of the heaviest producing wells in the 
State. The Union and Bard Companies’ lands and 
other numerous iarge producers adjoin the land 
controlled by THE OLGA VENTURA OIL COM- 
PANY. The Union Oil Company paid $600,000 in 
dividends last Vicars he Pacific Oil Company, 
whose land is close to ours, has paid $18,500,000 in 
dividends. One of its wells has produced more 
than $1,000,000. 

The Superintendent has had a large and success- 
ful experience in sinking and operating Oil Wells. 


OLCA VENTURA OIL COMPANY. 70 STATE STREET 


Only a limited amouut of full paid, non- 
assessable stock left at 15 cents per share, 
par value $1.00. Don’t wait; order at 
once. 

This is one of the very best opportunities 
ever offered to participate in the enormous 
profits that are being made in California 

il. 


The price will soon be greatly advanced. Buy 
now while you bave the opportunity to get it at 
sucb a low figure. 


Proceeds to apply in further developing and ope- 
rating our wells 


Further information and prospectus on application. 


BOSTON. 


ERFORATED METAL 


“yl 


IY) I), 
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OF EVERY DESCRIPTION 
AND FOR ALL USES. 
7+“ ARRINGTON ENING PERFORATING CE 225NUNION St, PHIGAGO, tuL.uss 


JUNE 8, Igo!. 


Scientitic 


America. 


The Search 
for Work 


The man who can do something 
better than anyone else doesn’t 
search for work. Employers 
search for him. We teach the 
theory of engineering and the 
trades to men already at work. 
Thousands of our students have 
secured & 


Salary-Raising 
Education 


in Mechanical, Electrical, Steam, 
Civil or Mining Engineering, 
Chemistry ; Architecture ; Plumb- 
ing: English Branches. 

When writing state subject in 
which interested. 


International Correspondence Schools, 
Box 942 . Scranton, Pa. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL, 


Write for our Free Illustrated Book. 


*sCAN I BECOME AN ELEC=- 
TRICAL ENGINEER ?”’ 


We teach Electrical En Electric Lighting, 
ering, Stenm Engi- & 
our home by mail. 
son and others, 

N Rk INSTLT UTE, 
23d St., New York, 


ZENG 
\, 240-242 W. 


ROSE POLYTECHNIC INSTITUTE 


A College of Engineering. Mechanical, Electrizal, Civil 
Engineering; Chemical Courses; Architecture. Exten- 
sive shops. Modernly equipped laboratories in all de- 
pirtments. Expenses low. 19th year. For catalog, 
address C. L. MEES, President, Terre Haute, Ind. 


ACETYLENE GAS AND CARBIDE OF 


Calcium.— AJ] about the new illuminant, its qualities, 
chemistry, pressure Of liquefaction, its probable future, 
experiments perfe1 med with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 
gas generators, gasometers, burners, ete. Contained in 


SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 99S, 
1083, 1084. 1085, 1086. 1104, 4. D1 
cents each, by mail, from this office, and all 
shallow wells in any kind of soil or rock. Mounted 
Operate them easily. Send for catalog. 


1004, 1007, 1012, 1014. 1015. 1016, 122, 
1149,1150, 1203, 1204, 1206 and 1209. Price 1 
W E L Machines 
On wheels or on sills. With engines or horse powers. 
WILLIAMS BROS,, Ithaca, N. Y. 


1 
o 
= 


1035, 1038S, 1057, 1064, 1071, kee 1082. 
1 
newsdealers. 
Over 70 sizes and styles, for drilling either deep or 
Strong, simple and durable. Any mechanic can 


Gover Your REFRIGERATING PIPES 


with a durable, efficient and cheap sectional covering 
that is light and easily applied. If it is given proper 
care and attention 


NONPARE!IL CORK 


will not deteriorace. The sections, 
when butted tight, 
make perfect joints, f° 
and as we cover then 

they are impervious 
to water, dam pness or 
frost. No capillary 
attraction. Successful wherever tried. 


THE NONPARcIL CORK M’F’G CO., Bridgeport, Conn. 


SENSITIVE LABORATC2Y BALANCE. 
By N. Monroe WWopkins. This “ built-up’? laboratory 
balance wili weigh up to one pound and will turn witha 
quarter Of a postage stamp. The balanee can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Sc}EN- 
TIFIC AMERICAS SUPPLEMENT, No. 1184. Price 10 
cents. For sale Sy MUNN & Co.. 361 Broadway, New 
York City, or any bookseller or newsdealer. 


Acetylene Generators 
ARE PERFECT. 


They are endorsed by every user. 


Send for prices. 

Handsomeiy illustrated catalogue. 
District Representatives all over 
the world. 


EAGLE 
GENERATOR 
COMPANY, 

319 N. 4th Street, 
St. Louis, Mo. 


The Angle Lamp 
“The Light that Never Fails” 
is the ideal light at any season ef the year, but it is 
particularly de ple “during the warmer imenths, 
when ‘its comparative tittle heat sit a genuine 
luxury. It 1s used where other lights are impossible, 
and many 


SUMMER HOMES 
are equipped with it to the exclusion of 
systems While more brelliant the a 

smokes, smells, or vi 
and extinguished 2 


and burns 
dlutely safe 


some new methods, notably ya i 
use. Send for Catalogue M.M., showing all styles 
from $1.80 up. ia 
THE ANGLE LAMP CO., 
76 Park Place, New Yerk City. 


Water meter, J. A. Tilden........ . 675, 145 
Water wheel governor, L. O. Goody 675,091 
Wave motor, J. J. Graff 675,039 


Weather strip, door, R. S. . 675,005 
Web slitting and winding apparatus, 
OMOYIS i s'ers, 99 a0 oaheare 9 Bieio sa ecard saw ao ane, 
Weighing machine, coin controlled, L. 
Baldwilk oo ccc cece cece cree eee e eee ee eae 
Weighing machine, coin operated, 
Bald wilh... ccc eee eee eee cette eee eeee 
Weighing machine dial, coin controlled, 
W. Baldwin oe 
Wheel. See Fifth w - 
Wheel, G. W. Lovejoy 
Wheelwright machine, W. Rhodes. 
Whist tray, duplicate, J. V. Pratane 
Willow, C. Schofield............... 
Windmill, EK. Warren. 
Windmill, J. Scheubeck 
Window cleaner, P. R. Cumming. 
Window frame and sash, G. Puban 
Window screen, E. B. Crocker... 
Wire cable, J. B. Stone...... wasted 
Wood graining machine, B. W. Augustine 
Wood to fiber, machine for reducing, W. 


iggins.. 
674,919 
675,080 


675,078 


Il. 


OVBUE ss jocdia's SoSep 05d op hrerahs acest N Wve Goede Bea exes .. 675,239 
Wool washing machine, F. G. Sargent . 675,069 
Wrench, G. Johnson...... cece cece ee eee eens 675,008 

DESIGNS. 
APPoans: Te TROMNY «5:60 06 5% aie oe dele eels . 34,596 


Automobile underframe, . 34,578 


Bearings, brass for car 

TUNA NA oe 455g, 5 Ps hase he eas Se ey aaresere tana gic po ene ere a Sieh ee 34,580. 
Bevel cutter, I. B. Stimpson . 34,566 
Bookcase, P. W. Caslev... ce... eens » 84,585 
Box, C. AL Tatum 34,569 
Box blank, folding, C. R. Boss 4.570 
Bridle bit, G. W. Graves........ BAST 
Buckle piece, W. Freeman 34,562 
Car couplings, uncoupling arm for automa- 

tic, N. H. Tunks..... .. S4,581 
Clapboard marker, R. Conway » 34,568 
Clocks, marking key for watch 

TNA: feeiiis be ose s 34,563 
Color study chart, K. 34,592 


Cotton boll souvenir, I. Cc. 
Cycle frame rear triangle, G. D. Green...... : 
Door trimming plate, M. T. Giyin........... 34,564 
Drinking fountain base, Grunewald & Hooper. 34,588 
Engine center bearing frame, gas, FE. B. 

Gallaher sees dered 
Fabric, D. J. 
Fabric, R. J. 
Forge chimney, G. 
Game hourd, B.C. 


Seama 
Petersor 
C 


2 


Game chip, PP. A. S 

Glass, sheet, E,W ADM Sears oe esate te eaten 
Grave marker, IL J. Blackburn............- 

Hook, grass, H. B. Barden. .......6....00 00s 

Knife, paring, C. T. Demares ersten 

Lamp body, E. M. Rosenbluth Eee dE 
Lamp stand, A. Langlois...... Dorie diee wishes hese a 
Musical instrument casing, E. Elmiger...... 34,590 
Paper fastener, F. E. De Long 34,560 
Sleigh knee, S. W. Wright... . 34,574 
Tile, Weil & Le Baron... wee. 84,586 
Tile, furnace, J. Murph. 34.585 


Toy bank, I. F. Creager 34,595 


Trimming for ladies’ under , H. S. Town- 
SONG’ Ciiscewiale de alee dees 3 ..-84,597 to 34,599 
Vehicle clip. FP. EL Wileox........ .34,575, 34,576 


Vehicle frame, motor, E. B. Gallaher. 
Vending machine casing, H. L. Shafer 


BASTT 
+ 34,591 


TRADE MARKS. 


Antiseptic local anesthetic, L. EH. Craine..... 33,482 
Boots, socks, rubber goods, woul goods, and 
clothing, certain named, Mishawaka 
Woolen Manufacturing Co.......... ee eee 36,471 
Butter, Forest City Creamery Co 36,475 
Cleaning and polishing solution, 
jer. 36483 
Coffee, S. S. Pierce © - 36,476 


Coffee and canned fruits and ve 
Smith & Sous.........005- 


36.477 


Fabries, certain named, G. Willis...36.467 to 36,470 
Flat ware and hollow ware, Wm. A. Rogers, 
Limited mie 7 3,491 to 36,493 


Flour, G. L. Chile 
Fly paper, To Gaulin 
Food, dried and pres 


36,474 
+ BOAR 


Coed aie eich ade 36,473 
Lime, J. B. Adams. sinase aces 36,490 
Liniment, H. Patchen wehbe! .. 36,479 
Medicinal and toilet preparations, certain 

named, Microbane vheafeal COB .Ne Xt ieee 36,480 
Medicine for blood and nerve diseases, J. H. 

Bellermann asec wee eeeees B6ATS 
Mica, sheet, Meirows COs ae Frscsrene bee + 86,489 
Pinafortes, ete., playing attachments 

Ti Wige 8 CO sie scoies, 54 aveev ae sits oi ecnias oun atte 36,494 
Rubber, certain named substances of the 

nature of, Standard Paint Co............ 26,485 
Rubber, liquids in the nature of, Standard 

Paint: \COve a ssavess onayarore.e Sos cae e rater wora.e 40 ie) Aeleg 36,486 
Sewing machines and their attachments, 

hand, EK. J. Carey... cece cece eee eee 36,495 
Shellac, certain named, Jardine, Skinner & 

Co... . 36,487, 36,488 
Shells, pap epeating 

ATMS: (CO. 5 sis eeend Sha sie 5 whe ahs oar eal he, Bs 8 a 36,501 
Tobacco, smoking, Gilbert Bros. 36,472 
Toilet cream, W. J. Harvey..... we... 36,481 


“Co., 
36,496 to 


Terne plate, American Tin Plate 
36,500 


LABELS. 


“‘Angora,’’ for canned goods, Lange, 
son & Gross 
“Belmore,” for 
son: & Gross 


” 


Eteven- 


“Bonnie Blue,’’ for cigars, Schmidt & Co. 
“T)'La Roy’s French Specific,’’ for a medi 


R. B. Schlott.... 00... cece eee eee eee eee 
“Electrie Hed-¢ 

Maher 
“Genesee Free- 

Genesee Salt Co........ a sahe arS.g aie, 6) s\lake 0 v.'0 F 
“Ginger Ale,’’ for ginger ale, A. C. Schuyler... 8,416 
“WWasty Lunch,’’ for coffee, C. T. Frazee...... 5419 
‘Wires Ginger Ale Extract,’’ for an extract, 

Charles BE. Hires Co........ ce... cee ee ee 5417 
“Wires Lemonade,’’ for lemonade, Charles E. 

Fines C0 a.ceee o-2 lea g:3 ected cela din ois Sitzeraysi tame eo 8,418 
“Klorisol,’’? for a disinfectant, Smith, [Kline 

& Breneh: CO see, icc o geieed 6 asd eds Swed d She ese 8,409 
“Tincoln,’’ for coats, A. Herman.. - 8,406 
“Tineoln.’’ for hats, A. Herman.. . 8,405 
“Tincolu,’’ for overalls, A. Herman .. 8,408 
“Tineolu.’’ for pants, A. Herman. . 8,407 
“Pavette’s New Life for the a 

medicine, G. N. Payette & Co............ 8,410 
“Pear Teeth,’’? for gum, American Ph 

sicians’ Supply Co....... eee e ee eee ee 8,420 
“Red Cross Fever. Cure,’’? for a medicine, Ei 

reka Medicine Co....... eet 8,413 
“Salt Water Soan,’’ for soap, C. Bonte . 8,426 
“Sarsaparitin,’’ for sarsaparilla, A. C. Schuy- 

Mkts. isASarne cpahidyattora ce azteca sera acale ea: aed Shave cera taptioed 8,415 
“The Gum That Whitens the Teeth,’’ for gum 

American Physicians’ Supply Co....... ++. 8,421 
“3-Day Hair Restorer,’’ for hair restorer, S. 

Dis GAD ON 522 siieitee se bea Mies Sid ae asi nte eis enya alors’ 09; 4 EL 

PRINTS. 

“Pan-American Exposition Souvenir Playing 
Cards,’’ for playing eards, Pan-American 
Souvenir Playing Card Co................4- 350 

“Tennent,’’? for boots and shoes, Tennent Shoe 
COs ap atee eee tale tea ai aye te Sts Weare Lar Cae Shatienssals 352 

“Vichy-Cusset, Source Andreau,’’ for mineral 
water, O. Robillard. ........ cece eee eee ees 351 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office. for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co.. 361 Broadway, New York. 

Canadian patents mar now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
‘address Munn & Co., 361 Broadway, New York. 


THE ESTERBROOK 


Works, Camden. N. J. 


FSTERBROOKS 


150 Varieties. For Sale by all Stationers. 


STEEL PENS 


ESTERBROOK&Co) 


ee 
The Easiest Writing Steel Pens 
Made. 
STEEL PEN CO. 26 Jonnst., New York. 


From 4to0 200 H.P. 


Marinette Iron 


WALRAT 


gas engine that holds a volt meter as close as an automatic 
Adapted to all power purposes, stationary or portable. 
well qualified for electric lighting 
commercial light without the aid of countershafts or massive fly-wbeels. 
Neat in design, simple in construction, economical in o eration, self- 
lubricating, all parts interchangeable and accessible. Send for catalog “S.”” 


GAS & GASOLINE 
ENGINES 


Made in one. two, three and four cylinder type. The 
steam engine 
A and especially 
Guaranteed to produce a first-class 


Works Mfg. Co., Marinette, Wis., U.S. A. 


G, F. WukeLeEr, General Sales Agent, Chicago office, 301 Fisher b’ld’g. 


EXERCISE 
AT HOME 


witha 


“NEW”: 


AND FRAME. 
Noiseless. 

Weighs 7 lbs. complete. 
Requires wall space only 6 
inches square. Canbe put 
up on wall, door or window 
casing. Frame is beau'i- 
fully nickeled. an orna- 
ment to any room. ‘This 
bag is a wonderful muscle 
developer. Hndorsed by 
physicians and athietes. 

-B.—The bag is made of 
finest imported leather, 
guaranteed to be the equal 
of any $6 bag on the market. 

Price of bag and frame 
completeS5.95 delivered. 


H. D. CRIPPEN, 
Room 880. 
52 Broadway, New Sark. 


MORAN FLEXIBLE JOINT _ a 


tor Steam, Air or Liquids. ; 
Made in all sizes to stand any desired 
pressure. | . 
Moran Flexible Steam Joint Co., Inc’d, 
149 East 3d St., LOUISVILLE, Ky. 


RUBBER STAMP MAKING.— THIS 
article describes a simple method of making rubber 
stamps with inexpensive apparatus. <A thorvughiy 
practical article written by an amateur who has had ex- 
verience ii rubber stamp making. One illustration. 
Contained in SUPPLEMENT 1110. Price 10 cents. For 
sale by Munn & Co, and all newsdealers. 


PUNCHING BAG, 


MACHIN Corliss Engines, Brewers’ 
and Bottlers’ Machinery. 'l‘'HE VILTER 
MFG. CO., $99 Clinton Street, Milwaukee, Wis. 


ICE 


WEE, 
= 


(WEE. WHEELS. MODELS & EXPERIMENTAL WORK. SMALLMACHINERY 
NOVELTIES B ETC. NEW ORK STENCIL WORKS 100 NASSAU ST N.Y. 


MODELS .& EXPERIMENTAL work. 


nventions develuped. Special Machinery. 
E. V. BAILLARD, Fox Bidg.. Franklin Square, New York. 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. ‘bis valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
} Nace can be m -de by any amateur Who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 118%. Price 10 cents. 
For sale by MUNN & Co., 241 Broadway, New York City, 
or by any bookseller or newsdealer. 


LIT TLEDALE MACHINE. C 


Hh ST., NEW YORK 


? Pan- 
ST AT L E R Ss American 
The Largest in the World. Send for map oi 
city_and bxposition grounds, also folder telling how to 
SAVE MONEY and secure accommodations. 

F.C. STATLER, Pron.) Statler’s Hotel, at Exposition. 


Buffalo, N. Y. Statler’s Restaurant, Ellicott Sq. 
D L HOLDEN 


“REAL ESTATE TRUST BLDG PHILA. 
OLE “MANUFACTURER. 


EGEALED 


SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1399. 


R 


ELECTRIC LAUNCH MOTOR. — THE 
design in this paper is for a motor of unusual simplicity 
of construction, which can easily be puilt by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet 6inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1202. Price 10 cents by 
mail, trom this office, and from ail newsdealers 


FOR S 


ALE—A CHILD'S KNIFE BLADE 


PATENTED 
April 23, 1901 


‘IMPERIAL FILTER 


STYLE, DOMESTIC. 


One good feature is its filtering sur- 
taces, 9)squareinches. Another good 
feature is its design and worixmanship, 
backed by ten years of ‘“ know how.” 
Last, but not least, is its retail price 
from which we quote liberal discounts 
to live agents. Write for catalogue. 


IMPERIAL Fil.TER CO., 


Economica 


| Gas Engine lgniters 


of every description for 

.) Stationary. Marine or 
jz Automobile Engines, 
Dynamos, Magnetos, 
Starters, Coils and 
Plugs for either touch 

or jump spark. 
Mfg. Co., 80 St. Clair St., Dayton, 0. 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
COPYRIGHTS &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictiy confidential. Handbookon Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
specialnotice. without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientitic journal. Terms. Ba 
year; tour months, $1. Sold by all newsdealers. 


MUNN & C0,261 Broadway, New York 


Branch Office. 625 F St.. Washington, D. C. 


1221 Washington Ave., St. Louis, Mo. ; 


“JTo the bighest. Cash 
bidder within thirty 
days from date. All communications addressed to 
patentee MRS. MARY A. ’ 


May 18, 1901. Cape Girardeau, Mo. 
needed; position permanent; self-seller, 


$75 PEASE MFc. Co., Stat’n10,Cincinnati. O. 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow & Bro., 181 Seneca St.,Cleveland,O. 


Monthand Expenses; no experience 


MODELS FCHICAGO MODEL WORKS 
ESTABLISHED 1867 9 whic Fo Carte Ge oe Mote SERIES, 
IN EUROPE, particularly in France, of 


| SALE patented American Machines and Industrial 
Apparatus, and of patented American inventions. 
L. Simon, Civil & Mechanical Engineer, Troyes, France, 


Experimental & Model Work 


Cir. & advice free. Wm. Gardam & Son.45-51 Rose St..N.Y. 


ELECTRO MOTOR. SIMPLE, HOW TO 


make.—Bry G. M. Hopkins. Description of a small elec- 
tiic motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived froma battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not ove: one man pow- 
er. With 11 figures. Contained in SCTENTIVIC AMER- 
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from ail newsdealers. 


LIGHT MANUFACTURING 


AND EXPERIMENTAL WORK. 
SPECIAL MACHINERY. AUTOMOBILE PARTS. 


OTTO KONICSLOW, CLEVELAND, Onio. 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical] Instruments. Small Mach’y. 
EDWARD KLEINSCHMIDT, 122 Fulten St., New York. 


INVENTIONS PERFECTED. 


Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3Ist St.. New York. 


Ke Magical Apparatus. 


Grand End of Century Catalogue, just out, 
over WU engravings, 25c. Parlor ‘Tricks Catalogue, free. 
MARTINKA & CO. Mfrs., 493 Sixth Ave., New York. 


Wat Do You Want To Buy? 


We can tell you where to buy anything you want. 
Write us for the addresses of manufacturers in ANY line of business. 


Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES, 
MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 


© 1901 SCIENTIFIC AMERICAN, INC. 


Scientific America, 


JuNE 8, 1901. 


STEVNBOLIRA [EXDLOSIONS| 


JM: ALLEN ‘PRESIDENT -PRANELIN * Vice. Presenr|? ls 
J-B-PIERCE+SECRETARY  F: BALLEN- 22VICE PRESIDENT |6 
/B.BRAINERD, TREAS.___L.F.MIDDLEBROOK, ASSTSECY|? 


ih OF E> VO 10 EE 10 ED OE Ee 10 16 eo AD 1) I OC Oe OD 


IN EVERY WAY. 


No matter what point of excellence in automobile mak- 
ing you are most 
impressed by, the 


WINTON 
MOTOR 
CARRIAGE 


will be found to 
lead. In speed, in 
strength, insafety, 
durability, beauty 
or economy of run- 
ning expense; in simplicity and ease of operation it 
leads them all. Hydro-Carbon system. 

THE WINTON MOTOR ee ee co. 

486 Belden Street, Cleveland, Ohio, U. 8S. 


EASTERN DEPOT, 180-152 East 58th Street, ee York. 


ELECTRIC VEHICLES 


OF ALL VARIETIES. 
STORAGE 


BATTERIES. 


St Att SP ANSE tt ae Ne = a 


MOTORS. 


We make a specialty of Delivery Wagons 
and Busses. tB" Write for Catalogue. 


SCOTT AUTOMOBILE CO., 
8927-8989 Olive Street, St. Louis, Mo., U. 8. A. 


CASTINGS AND WORKING DRAWINGS 
of a light 600 Jb. Automobile. Can be built ona 
12.' lathe for less than $400. We supply castings 
of motors separately. Gasoline engines from 3 
ol0hb.p. Send stamp for catalog. A. L. Dyke, 
Linmur Pldg., St. Louis, Mo. Originator of the 
V tirst Automobile Supply Co. in the world. 


GET A RUNNING GEAR and 
BUILD YOUR OWN 


AUTOMOBILE 


We make two 
styles, solid rub- 
ber or pneumatic 
tires, complete 
with springs and 
wood wheels. 


the Brecht Automobile Co.,1205 Cass Av.,St.Louis,Mo. 


THE BICYCLE: ITS INFLUENCE IN 


Healtb and Disease.— By G. M. Hammond, M.D. (A val- 
uable and interesting paper in which the subject is ex- 
baustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 


CRUDE ASBESTOS 


AND ASBESTOS FIBRE 


MINES and works, | Ry H. MARTIN, 


THETFORD, P. Q. | OFFICE, ST.PAUL BUILDING, 
CANADA. 220 B’way, New York. 


Triple-lined. Absolutely uneture-proof, Ride over sharp 
s, etc., without letting out air, Most durable made. 

We now sell direct to riders, giving them dealers? 

ng them, we will send one set any- 

m $4, 50 if preferred will send €, O, D.. 
ay. 


a If not just as_we say, den't 
to. COLUMBIA RUBBER 
treet, Milwaukee, Wis, 


PATEE MOTOR ag 


ful Motor Cycle. Only 

machine in the world 

eis. ae ae guaranteed. 

if you want 

7 it. Dh moe eS ate your money 

j} on a machine that the maker 
‘+ dare not guarantee. 


Write for Dealers Prices. 


PATEE BICYCLE CO., 
Indianapolis, Ind., U. S. A. 


TURN YOUR BIKE into 
AN AUTOMOBILE 


THE BOISSELOT AUTOMOBIVE co., 
101 Beeman St.. New Y' 

Can tell you how to do this with one of Meir 13% 
Actual Horse Power Gasoline Motors. Under 20 Ib. 
weight. Every motor tested and guaranteed full power. 
M tors of 2% Actual Horse Power, air and water cooled, 
for Voiturettes and Motor Tricycles. 6 Actual Horse 
Power Motors for Automobiles and Express Wagons. 
Motors for Launches, We also build several types of 
Automobiles. 


=| Locomobile 


“ Steam is the Best 
Motive Power for 


Automobiles.’’ 


WRITE US AND WE 
WILL GIVE YOU OUR 
OPINION. 


+++. ADDRESS ...-- 


The “ Cocomobile’’ Company 


OF AMERICA 


7 East 42d Street, New York. 


STYLE 02. 


jlet. AwL. Dyk 


Trousers 
Hanger 


3 Oscsirata 


ENTLEMEN: — The Gooprorm Trousers 
Hanger is made of fine, specially rolled spring 
steel, heavily nickel-plated 
on copper. The parts in 
contact with the fabric are 
wide and the edges rounded. It operates auto- 
maticall ‘You press the button,”’ and the 
= keeper on the rest. Sample by mail, 35c.; 
3 for $1.00; 6 and a closet loop, $2.00. All express 
prepaid. This is what you want if you want the best. - 
i Sold by Hardware and Furnishing stores, or prepaid for the price. Remit to the maker. 
CHICAGO FORM CO., Dept. 7g, 124 La Salle 8t.. CHIGAGO- 


The Morrow Coaster Brake is the 
parent of all coaster brakes, 

It was the first ; it is the best. 

The only coaster brake thet has 
been good enough to need no hange. 

It increases the utility of the bicy- 
cle ; it decreases the effort necessary 
to propel it. 

More pleasure ; less exertion. 

Ask your dealer to get it for you. 

Never put off until tomorrow when 
you can buy a MORROW today. 


Send for our illustrated booklet. 


Eclipse Manufacturing Co., 
Box X. Elmira, N.Y. 


AUTOMOBILES 


Gasolene 


Electric 


ELECTRIC PHAETON 


IMPROVED 1901 MODELS FOR QUICK DELIVERY 


FORTY 
MILES 


ON ONE CHARGE 
OF BATTERIES = 


To obtain the leading t type of vehicle at moderate cost it will pay you to 
Write for 1901 Illustrated Catalogue or 


ELECTRIC VEHICLE CO.,_ {00 BROADWAY, NEW YORK. 


Reliability in Service 
Simplicity in Operation 
Readiness in Action 
Cleanliness in Handling 


RAZOR STEEL HAND 


Three Expert Mechanics Test lEvery Blade. 
ei NG RAZG ine a 


shears, $1.00... Fine 3-blade 
knife $1; extra fine, 3 blade, 


| ii 


“How. to 
» Razor.” 


40 A Street 
TOLEDO -- 


© 1901 SCIENTIFIC AMERICAN, INC. 


FORGED; WARRANTED 


This cut is exact size of 75- centstrong knife: To start you we wil 
— send you one for 48c.; 5 tor $2, postpaid. Best 

. -inch shears, 60c. This knife and 
pen. 


lady’s fine 2- bnde. 
o0e. Send for 80 
page free list and 
Use a 


Maher & Grosh Co. 
OHIO 


DYKE’S CARBUReTTER. 


Throttles your engineas effectivelyasa j@ 
steam engine. No smoke, no odor, no ex- 
tras necessary. Guaranteed. 


Send for book- ¥ 
yke, Linmur Bldg., st. Louis. 


Automoblie Parts and Supplics, 


“KODAK” 


Stands for all 
that is Best in 
Photography 


To the perfection of Kodak 
construction, to the perfec= 
tion of the KodaK mechan-= 
ism, to the perfection of 
the Kodak lenses, is due the 


Griumph of Kodakery 


All Kodaks Load in Daylight with our Transparent 
Film Cartridges. 
plates. 
in detail, free at the Kodak dealers or by mail. 


Several styles use either films or 
Sixty-four page catalogue, describing them 


EASTMAN KODAK CO. 
Rochester, N. Y. 


PATENTS PROTECTED 


AGAINST INFRINGERS. 
Dealers and Manufacturers of 
Patented Articles Protected 
against dangerous litigation at a 
nominal cost 
Also Copyrights and Trademarks. 
Booklet on application. 
PATENT TITLE & GUARANTEE CO. 
Capital $500,000.00. 

Telephone, 5533 Cortlandt. 
150 Broadway, New York. 


JESSOP'S STEEL Ay” 


TOOLS, SAWS ETC. 
wy JESSOF. = Sons L2 91 JOHN. ST. NEW YORK 


CHARTER ENGINE 
USED 


BY Any ONE 
FOR ANY PURPOSE 
¥utL—Gasoline, Gas, Distillate 
Stationaries. Portabies, Engines and 
Pumps, Hoisters 
or Catalyive and Testimonials. 
State Your Power Needs 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


WATCHES 


No advertisement can properly portray 
the striking etiects produced in our 
watcbes. hey are ilJustrated in our 

BLUE BOOK showing Ladies’ Watches 

inall metals and exquisite enamels; 

our 

RE) BOOK showing Men’s and Boys’ 

Watches 

with up-to-date attractive designs. 

ither Blua2 or Red Book sent on application. 


THE NEW ENGLAND WATCH CO.,, 
37 & 39 Maiden Lane. 149 State Street, 


PaTENT 


ROTECTED, 
BY THE 


TENT 
patent Titve. 


Guarantee’ 
NEW YORK, 


Send 


New York City. 
Spreckels Buiiding, San Francisco. 


STEWARD’S WONDER 


Is the highest class Acetylene Gas Burner. All Lava 
Tips. A new argand burner $2.50--highest candle pow- 
er obtainable. Correspondence solicited. 

STATE LINE MFG. CO., Chattanooga, Tenn., U.S. A. 


Sas GARDNERDISTOCK 


hicago. 


@00S3 Swear 
10:12 N.CA 
CHBESIYECO CHICAGO Me 
All varievies at iowest prices. Best Railroad 
Track and Wagon or stock Scales made, 
Also 100) useful articles, including Sates, 
Sewing Yiachines, Bicyctes, Fouls. ete. Save 
Money. Lists Free. CHICAGO SCALE Co... Chicago. I, 


EVO FOR CATALOGUE 


Only on the 


PRESIDENT 


Suspender 


No other suspender has the com- | 
fort giving arrangement found on 
the President. Every pair guaran- 
m8 teed. If “President” is on the § 
4 buckles it’s genuine. Trimmings 
can not rust. Price 50c, or by mail. 
C. A. EDGARTON MFG. Co., 


Box 222, wien ees 


Both BOOM and CRANE types. 
Also Elevator Bucket Dredges. 


The Vulcan Iron Works Co, "u's". 


USA. ° 


